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Swenson 


Service 


has been largely instrumental in 
lifting the evaporator, in a little 
over a quarter of a century, from 
the primitive wasteful methods of 
the old kettle, open, live steam 
or direct fired evaporation pans, 
to the present day perfection of 
the scientifically efficient multiple 
effect vacuum evaporator operated 
with exhaust steam, thus making 
economically possible many new 
industries and old ones more prof- 
itable. 


We have developed several dis- 
tinct types because of the various 
requirements of evaporation and 
are now handling practically every 
liquor concentrated in commercial 
quantity. Nearly r1ooo installa- 
tions testify to our success. 


Our new catalog will give you 
some idea of this pioneer work and 


achievement. 
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For Big Production and Low 
Operating Cost 


SHRIVER 
FILTER PRESSES 











They increase output and effect marked sav- 
ings in filter cloth replacements and the recovery 
of values. Little attendance and less wash water 
adds to their economy 
Have wide joint surfaces Accurate finishing 
of plates and frames, coupled with an efficient 
tightening device, prevents leakage 
Presses for all industrial filtration. Small T Sh ° &C 808 Hamilton St. 
presses for laboratory work . river O., Harrison, N. J. 











STEAM HEATED: AIR DRYERS 


BS a aang. for Drying Borax, Salts and other 
\ Chemicals 

Have equipped largest chemical 
plants in the world. 


Also Direct Heat Dryers for By- 
Products and Other Material. 









Material carried in stock for 
standard sizes 


American Process Co. 
68 William St., New York 
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WHEN IN THE MARKET | 


Don’t Forget that We Supply 
the Following Metals and Alloys 


Ferro-Titanium, 25% Ti Manganese, Pure 

Chromium, 98-99% Cr Manganese-Copper, 30/70% 
Ferro-Chromium, 60% Cr Manganese-Titanium, 30% Ti 
Ferro-Vanadium, 40% Va Manganese-Aluminum, 25% Mn 
Ferro-Molybdenum, 80% Mo Phosphor-Copper- 1% Phos 
Cobalt, 97% Silicon-Copper, 10% Si 
Tungsten, 95% Phosphor-Tin, 5% Phos 
Ferro-Tungsten, 70% Nickel-Copper, 50/50% 





We are also in a position to quote on 50% Electro Furnace Ferro-Silicon manufac- 
tured by the Keokuk Electro Metals Company, of Keokuk, lowa. This plant is now 
turning out a very high grade alloy, and, being centrally located, offers superior ship- 
ping facilities and freight rates. We represent this Company as exclusive selling agents. 


Foundries making Brass, Bronze, German Silver, Nickel, Aluminum or composition 
castings should be sure to investigate our Pure Manganese and Manganese Alloys. 


Ask for our pamphlet No. 2041. 


GOLDSCHMIDT THERMIT COMPANY 
THE EQUITABLE BUILDING, 120 BROADWAY, NEW YORK 
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Potash, I. W. W., and the Fuel Administration 

The sand hills of Nebraska are capable of supplying 
our most urgent needs for potash. Energetic Nebras- 
kans have supplied the capital and plants and are now 
ready to turn out the salt. But these potentialities bid 
fair to be wasted through the attentions of traitorous 
I. W. W. and a corresponding inattention of various 
branches of officialdom. 

Near Alliance, four evaporating plants aggregating 
over 5000 boiler horse power are evaporating nearly 
10,000,000 lb. of brackish lake water daily, producing 
every 24 hours something like 350 tons of salts con- 
taining approximateiy 25 per cent of water-soluble po- 
tassium oxide 


This production figures up to the rate 


of 32,000 tons of K,O per annum. But even this most 
credible showing is a long way from the needs of the 
United States, which amounts to about 275,000 tons. 
The speed and energy with which this production has 
been developed may be appreciated when it is known 
that the present output is approximately ten times the 
production of this district for the year 1916, and over 
thirty times the production of the entire United States 
during 1915. One plant, whose present output of 
potash is nearly one-fifth that of the region, started 
construction on Aug. 15, 1916, and shipped three car 
loads the latter part of November—100 days later. 
Not only energy and resourcefulness on the part of 
the engineers has been required, but a great amount of 
courage has been evidenced by the capital invested. 
The production of potash from these fields would have 
been precarious before the war, and, for that matter, 
will be after the war if the American companies 
feel the effect of an unrestricted German trade-war. 
This may easily be demonstrated by the following ap- 
proximation of the present cost of a ton of K,O as pro- 
duced in Nebraska. 
41% tons of coal at $3.00 per ton... .$13.50 
200 gal. of fuel oil at 8c. per atin. . 16.00 
22 hours’ labor at 30c. per hour..... 6.60 
Material for repairs and renewals... 4.00 


Total cost at Alliance, Neb...... $40.10 per ton K,O 


This allows nothing for interest, amortization or profit, 
nor for royalties, which latter may amount to 20 per 
cent. Compare the probable cost of this potash to the 
American user with the cost of German material, 
membering that the Schmidtman mines have contracted 
for 50 per cent K,O muriate at $15.00 per ton and 
Kainite (12 per cent K.O) at $2.00 per ton, even though 
the price of the former product was about $32.75, f.o.b. 
American ports during 1912 to 1914. 
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The possibility of successfully meeting the cut-throat 
competition of the Huns rests mostly upon factors be- 
For in- 
stance, it would undoubtedly be good practice to fire 


yond the control of the operating companies. 


powdered coal exclusively, thus eliminating the costly 
though handy fuel oil. A plant thus operated should 
have been able to produce potash six months ago at an 
operating cost less than half that estimated above. But 
the incentive to such improvements is now largely lost 
since the fuel administration forced the potash pro- 
ducers to give up their contracts with coal companies 
for ample fuel at 40 cents a ton (and which the coal 
companies were apparently glad to sign) and substitute 
therefor fluctuating supplies of the same commodity at 
a two-dollar advance. 

Again, such improvements are almost out of the ques- 
tion on account of the execrable deliveries on materials 
now ruling. At the present time there is at least 3500 
additional horsepower in plant capacity under construc- 
tion or contract, which should increase the total produc- 
tion of this district about 80 per cent. Yet the deliver- 
ies on this material are so slow that no large increase 
in Nebraska is expected before the summer of 1918. 

During a visit of inspection early in November, the 
largest plant was found completely shut down on ac- 
count of “no coal,” while the next largest producer was 
practically idle in an effort to eliminate American 
traitors from his organization. Nearly 70 per cent of 
the total output was thus suspended. 

To produce potash, the Nebraska operators abso- 
lutely need three things: first, plant protection; second, 
ample coal, and third, adequate fuel-oil. 

In the first case the I. W. W. have descended upon 
these mushroom communities—evidently they are bet- 
ter informed as to these strategic points for operation 
than the governmental agencies who should be round- 
ing them up for summary war-time justice. Second, 
the coal situation is aggravating in the extreme—only 
another exorbitant prices fail to 
stimulate supplies. Third, the Standard Oil Company 
has just notified the potash producers that they would 
be unable to ship further supplies of fuel-oil. 

Leaving the labor situation aside for the moment, 
urgent as it is, it does seem that the other factors should 
receive attention from some national authority. For 
the production of potash is unquestionably a national 
Among the multitude of committees, sub- 


instance of how 


necessity. 
committees and boards now operating at Washington, 
there should be some committee on chemicals which 
recognizes the urgency of this matter, and with au- 
thority to bring the fuel administration, transportatior 
board and priorities committee to the place where they 
will arrange for a continuous and ample supply of fuel 
to this industry. The price is not in question—but a 
sufficient supply is absolutely essential. 


A School of Mines Debauched 

Colorado is being treated to an experience the like 
of which seldom if ever has been forced upon a sover- 
eign State. She has been compelled to sit aside and 
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watch the slow but certain disintegration of her School 
of Mines, due to the ignorance and unfitness of a 
majority of the school’s trustees who are charged with 
its welfare. This is a matter of more than loca! 
concern, for the institution has had an honorable ca 
reer, and its graduates have played an important part 
in the mining industry of the United States and for 
eign countries. For them the recent fiasco at their 
alma mater is a source of the deepest regret. 
Beginning last spring, when the trustees refused 
to support the president and faculty in the discipline 
of students guilty of drunkenness, rowdyism, and as 
sault on an instructor, there has been a succession 
of incidents calculated to efficiency and 
impair the reputation of the school. At that time 
honor was subordinated to the dollar mark, and prin- 


undermine 


ciple was abandoned for expediency. Trustees igno- 
rant of their official function, and wholly lacking in 
appreciation of the ethics of the situation, forced their 
personal wishes in spite of public and private protest. 
The president was dismissed, the faculty humiliated, 
and the students’ outrageous conduct upheld. 

Confronted then with the problem of finding a new 
head for the school, the trustees early discovered that 
no self-respecting and able educator and engineer would 
accept the position. The opening day of the present 
session was rapidly approaching, with no willing can- 
didate in sight, when finally, in sheer desperation at 
their inability to induce a competent man to take the 
place, the majority of the board committed the astound- 
ing blunder of offering it to a former incumbent who 
had been removed four years previously after charges 
of a disreputable nature had been made and substan- 
tiated. Despite the renewal and proof of charges of 
unfitness, and against the protests of alumni and friends 
of the school, the infamous deal was consummated, to 
the discredit of the State and one of its institutions. 

The opposition to this action on the part of an unfit 
majority of the board was vigorous and determined. 
Alumni sought to prevent the debauchery of their a/ma 
mater by instituting suits to restrain the trustees and 
oust the president. Thus the matter dragged its slimy 
length through the courts and paraded its shady de- 
tails in the local press, to the discredit of the insti- 
tution and its responsible officials. The end is not yet, 
though it is doubtful if further attempts will be suc- 
cessful in changing the situation. The net result 1s 
that Golden stands discredited, with a president in 
disrepute, and a board of trustees the majority) of 
whom are held in utter contempt. 

The trouble in Colorado is fundamental, and the 
solution of the problem must be found beneath the 
surface of the teapot tempest in which the school’s 
affairs have been embroiled. The management of the 
institution is vested by statute in a board of five ‘rus 
tees appointed by the Governor of the State. This is 
the beginning of the trouble, for executives have not 
exercised care to appoint men of large mental cal: ver. 
There has been too much yielding to political pressure 
and silly sentiment. In times past, political parties 
have sought preferment in the appointment of s nool 
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employees, and trustees have perverted their official 
positions to the attainment of personal ends. 

A solution lies in complete reorganization by appro- 
priate legislative action. The logical step is to abolish 
the board of trustees, combine the school with the 
State University, and administer its affairs through 
the regents and faculty of the latter institution. If 
this is not sufficient, let the school be removed bodily 
to the university, and thus avoid the pernicious med- 
dling by small-town cliques. There would be econ- 
omy of dollars and effort in such a consolidation, and a 
breaking away from some of the evil traditions that 
have grown strong in recent years. Such a move would 
be distasteful to older alumni, who dislike to see any- 
thing done to destroy the identity of the Colorado School 
of Mines, but even they probably would concede the 
wisdom of making some change to wipe out effectually 
and forever the present undesirable conditions. 


A Controlled [ron and Steel Market 

The iron and steel market is now under practically 
complete control of the Government. An initial batch 
of prices, to serve as a basis for the whole price struc- 
ture, was announced at Washington Sept. 24. A sec- 
ond batch was announced Oct. 11 and a third batch, 
practically completing the price-fixing program, was 
announced Nov. 5. 

The control of prices, except in the case of coke, 
which is fixed by the President by authority of the 
Lever act, occurs through agreement between the War 
Industries Board and the leading producers, the price 
announcements being made by the President upon 
recommendation of the board. To an extent the agreed 
prices represent compromises, but in general the com- 
promises were effected by the War Industries Board 
bringing the manufacturers to its viewpoint, acqui- 
escence in the then 
granted. 

Very fittingly, the details as to analyses, extras, 
differentials, etc., are left to committees of the Ameri- 
can Iron and Steel Institute. The work can thus be 
done much better than by Washington agencies and 
there is the telling advantage that the regulations 
have a very friendly aspect. The industry is put upon 
honor and it is fully capable of carrying out the spirit 
of the arrangement. 

Price setting, however; is but one feature of con- 
trol. Through the priority authorities the sequence 
in which orders shall be filled is prescribed and thus 
complete control is assured. 

The whole transformatién has occurred with a 
smoothness and quickness that many did not antici- 
pate, and yet it is all very simple. The Washington 
authorities required certain things, for the best con- 
duct of the war, and did not insist upon more than 
was necessary. The full co-operation of the iron and 
steel trade was counted upon to supply the details and 
make the operation easy. That hearty co-operation 
8 Usually ascribed to what is known as the virtue of 
Patriotism. It ‘is very difficult, however, to assume 


specific prices being readily 
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“patriotism” as a dissociated virtue, and analyze it. 
It is really largely an outgrowth of 
vision and unselfishness. 


intelligence, 


At this crisis in the world’s affairs an 
who has intelligence 
selfish. If the iron and steel producers exhibit at 
this time what is called patriotism it is simply that 
they have intelligence and vision. 


American 


vision and cannot possibly be 


They deserve no 
particular credit for having these qualities at this 
time, because that is a matter that was settled by other 
circumstances. The nature of the industry is such 
that only men of intelligence and vision remain in it. 
Others stay out, or if they chance to get in are shortly 
eliminated through being unable to maintain the pace. 

The price structure that has been built up in a 
period of a few weeks is, from present viewpoints at 
The 
material in its successive stages 
from crude materia! to finished product seem to dis- 


least, a harmonious and well-proportioned one. 
relations between 


tribute profits with a fair degree of equity. 

The iron and steel market existing just prior to the 
inception of price-fixing was a declining one. The 
top had been reached in June. The declines in the 
interim had been slight, but they were sufficient to 
show the trend quite clearly. Eventually much lower 
prices would have come to rule, through the play of 
open market forces, but the declines would have been 
irregular, and least in the commodities most needed 
by the Government. The Government, in any event, 
could not wait, time being a vital element in war. 

The prices are on the “one price for all” principle 
enunciated so clearly by President Wilson in his 
appeal of July 12. 

Although the “one price for all’’ doctrine seemed 
to be clearly enunciated by the President last July 
there has been some misunderstanding, now quite 
largely dispelled. There were some who appeared to 
conclude that one price for all meant all, passing 
down the line from the producer to the distributor. 
They said that was impractical. Of course it was, so 
impractical that no one should have supposed that 
was meant. What was meant was that there should 
be one price, applicable alike in sales to the Govern- 
ment, in sales to the Government’s allies, and in sales 
to those to whom the producers sold. The merchant, 
the “jobber,” would buy as formerly, and sell at a 
suitable advance. If a steel producer conducts a 
jobbing or “store” business, as some do, it is a sepa- 
rate enterprise. When the first steel prices were an- 
nounced there were some buyers who complained that 
the mills were not carrying out their agreernent “to 
sell,” because they stated they could not make the 
deliveries desired. The essence of the agreement, 
however, was really that when the mills should sell 
they would sell at not above the prescribed prices. 

It is of value to note how the criticism and mis- 
understandings of only a few weeks ago have dis- 
appeared. Difficulties that may develop in future may 
disappear in like manner. The control is in compara- 
tively smooth operation already, despite the shortness 
of the time and the intricacies of the case. 
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Saving Sulphur in Sulphite Mills 

l'o the Editor of Metallurgical & Chemical Engineering 

Sirk:—In your issue of October 15th, page 457, 
second column, 4th paragraph, you credit me with the 
statement that the Canadian consumption of sulphur is 
300 pounds per ton of sulphite pulp produced, whereas 
the American consumption is only 250. This state- 
ment is slightly incorrect. American mills to-day are 
using from 250 to 450 pounds of sulphur per ton of sul- 
phite produced. In a few isolated instances the con- 
sumption is less than 250 pounds. Canadian practice 
s equally as good as that in the United States. The 
point I wished to make was that there was room for 
mprovement in the sulphur burning practice of nearly 
ill sulphite pulp mills, whether in Canada or in the 
United States, and that improved practice would result 
in a material saving of sulphur. 

ALFRED W. G. WILSON 



















epartment of Mine 
Ottawa, Canada 





Naphthalene 
lo the Editor of Metallurgical & Chemical Engineering 

Sirk :—Trouble is sometimes caused in buying naphtha- 
lene, which is occasioned by the ignorance of the buyer. 
We have known cases where naphthalene flake and balls 
with a melting point of 79 deg. C. have been sold as 
moth preparations. This is wrong. Only flakes or balls 
having a melting point of 80 deg. C. should be used for 
this purpose, in other words, the flake and balls should 
not only be white when made, but should hold this color 
when exposed to the light and air. 

We have also known of brokers and buyers who are 
not posted selling « low grade of flake to manufacturers 
for chlorinating, when a very high grade of flake must 
be used for such purposes. A 79 deg. C. melting point 
flake is very suitable for most dye stuffs, providing it 
ontain. no anthracene and does not contain any pe- 
troleum or other impurities foreign to a straight coal 
tar product. Providing it does contain such impurities, 
it would show up in the sulphonating or nitration and 
would be a serious objection for dyestuffs 
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The Western Metallurgical Field 
United States Production of Spelter 


Figures compiled by C. E. Siebenthal, of the United 
States Geological Survey, Department of the Intericr, 
from reports submitted by all zinc smelters operating 
during the first six months of 1917 show that the pro- 
duction of spelter from domestic ore in that period was 
311,539 short tons and from foreign ore 49,599 short 
tons, a total production of 361,138 tons, compared with 
351,004 tons for the last half of 1916 and 316,452 tons 
for the first half. 

The output of spelter by Illinois smelters increased 
about 4000 tons for the six-months period, and that of 
Oklahoma over 14,000 tons, but the production of Kansas 
fell off nearly 25,000 tons as a result of the declining 
price of spelter combined with the high cost of natural 
gas and other fuel. The remaining spelter-producing 
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States made a large gain, especially Pennsylvania. Th: 
output of primary electrolytic spelter also made a goo: 
gain. 

The number of retorts at zinc smelters at the close o! 
1916 was 219,418, and there were then building o 
planned 13,632 additional retorts, a total of 233,050 
The number at smelters June 30, 1917, was 232,202, an: 
about 15,000 additional retorts were building o: 
planned a total of over 247,000 retorts. 

Owing to the low price of spelter at the close of th 
first half of 1917, many smelters were idle, either whol! 
or in part. More than 35,000 retorts were idle June 
30, 1917, and this number does not include retorts e: 
gaged in refining prime Western spelter or in redistii 
ing zinc ashes and skimmings. Fourteen plants wer 


wholly idle. 
Electrolytic Zine in Utah 


The process used by the Judge Mining & Smelting C 
Park City, Utah, for the production of electrolytic zin 
is briefly outlined by Mr. C. A. HANSEN in the recers 
annual report of the company. The zinc concentrates 
produced at the company’s concentrator contain some 
lead and silver. They are treated first in a Wedge roast 
ing furnace. The roasted ore is then leached by agita 
tion with an eight per cent sulphuric acid solution i: 
Deveroux tanks. The leach-tank product is discharged t: 
classifiers for the removal of the coarse insoluble ma 
terial. The solution and fine suspended solids which 
flow from the classifier are treated in a Dorr thickener, 
the underflow from which is sent to an Oliver filter. The 
coarse and fine solids thus recovered from the classifier 
and filter are sold to lead smelters for the recovery o! 
lead and silver. 

The leach liquor contains impurities in the form of 
copper and cadmium which are dissolved from the ore, 
and these are removed before the zinc is recovered. The 
removal of impurities is accomplished by passing the 
liquor through tube mills filled with zine shot on which 
the copper and other metals are precipitated in spong) 
form. The solution flowing from the tube-mills is fil 
tered and is then ready for treatment in the electrolytic 
cells. 

The cell room, a view of which is shown in the ac- 
companying illustration, contains 120 cells arranged in 
two groups of 60 each. Each group is served by a gener- 
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CELL ROOM, JUDGE ELECTROLYTIC ZINC 




























ator delivering 5000 amperes at 250 volts. Each cell 
carries 12 aluminum discs, five feet diameter, mounted 
on a rotating shaft. Alternating with the aluminum 
cathodes are 13 lead anodes which are supported inde- 
pendently of the shaft. Zinc is deposited on the rotating 
cathodes, and in the course of about three weeks each 
cell of 12 dises collects about 5000 Ib. zinc. The loaded 
shaft is removed, the zinc stripped, and the shaft reas- 
sembled for return to the cell. The electrolytic zinc is 
melted, cast into cakes and marketed. The electrolyte is 
again used in leaching roasted ore. 


The Jay Bird Mill, Century, Oklahoma 


The extent to which Joplin milling methods have 
been adopted in the new Miami district, Oklahoma, is 
indicated in the following description of the Jay Bird 
mill of the Commerce Mining & Royalty Co., kindly 
furnished by Mr. W. M. GARRED, superintendent. The 
Miami district is more fortunate than Joplin in that the 
grade of ore is higher, and there is every hope of weath- 
ering any reasonable slump in concentrate prices such 
as has harrassed Joplin operators for some time past. 

At the Jay Bird mill, a flow-sheet of which is shown 
in the accompanying sketch, the ore is dumped on a 5- 
in. grizzly where chunks of barren country rock are 
hand-picked and the balance sledged through, falling 
into the 200-ton-mill hopper. From here the material 
passes through a 16-in. jaw crusher (Rogers, Joplin 
type) set at about 1'>5 in. opening. Without intermedi- 
ate screening the crushed ore is run through 36-in. rolls 
set immediately below and in front of the crusher. The 
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broken dirt is then raised in elevator (1) fitted with 
buckets 7 in. by 20 in., and screened through a %-in 
trommel 4 ft. diameter and 8 ft. long. 

The *4-in. undersize goes to a 6-compartment roughe: 
jig, a large Cooley machine of the fixed-sieve type. Since 
the feed is unclassified, a bed of coarse particles severa! 
inches deep is formed on the grates by the pulsating 
water, the bed acting as a screen. The downward suc 
tion of the water draws the fine mineral into the hutch, 
from which it is discharged to the “smittem” elevator 
and thence to the cleaner jig. The bed products of the 
first two compartments are drawn off as coarse concen 
trates, while the béd products of the last four compart 
ments join the oversize of the *4-in. screen. This over 
size passes through one of a pair of 30-in. rolls, is ele 
vated (2) and screened through a 5/16-ih. trommel, 4 
ft. diameter and 8 ft. long. The oversize is crushed in 
26-in. rolls and returned to elevator (2). 

The 5/16 in. undersize is fed to a “regrind” jig of six 
compartments, the tailings from which are wasted. N« 
bed product is made and the hutch products join those 
of the rougher jig in the smittem elevator (3), and are 
charged as feed to the 6-compartment cleaner jig with 
out further crushing. The first five hutch products and 
the first three bed products from this machine are fin 
ished concentrates. All tailings are crushed in 30-in 
rolls, elevated in “chat” elevator (4) and screened 
through a \4-in. trommel. The oversize from this is 
returned to the circuit. The '4-in. undersize is fed to a 
4-compartment sand jig, where concentrates are drawn 
from the hutches. The jig tailing is settled in a pair of 
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FIG. 2. FLOW SHEET OF JAY BIRD MILL 
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Readers’ Views and Comments 





Saving Sulphur in Sulphite Mills 

l'o the Editor of Metallurgical & Chemical Engineering 

Sirk:—In your October 15th, page 457, 
second column, 4th paragraph, you credit me with the 
statement that the Canadian consumption of sulphur is 
300 pounds per ton of sulphite pulp produced, whereas 
the American consumption is only 250. This state- 
ment is slightly incorrect. American mills to-day are 
using from 250 to 450 pounds of sulphur per ton of sul- 
phite produced. In a few isolated instances the con- 
sumption is less than 250 pounds. Canadian practice 
is equally as good as that in the United States. The 
point | wished to make was that there was room for 
mprovement in the sulphur burning practice of nearly 
ill sulphite pulp mills, whether in Canada or in the 
United States, and that improved practice would result 
n a material saving of sulphur. 

ALFRED W. G. WILSON 


issue of 


Naphthalene 
l'o the Editor of Metallurgical & Chemical Engineering 

Sirk :—Trouble is sometimes caused in buying naphtha- 
lene, which is occasioned by the ignorance of the buyer. 
We have known cases where naphthalene flake and balls 
with a melting point of 79 deg. C. have been sold as 
moth preparations. This is wrong. Only flakes or balls 
having a melting point of 80 deg. C. should be used for 
this purpose, in other words, the flake and balls should 
not only be white when made, but should hold this color 
when exposed to the light and air. 

We have also known of brokers and buyers who are 
not posted selling « low grade of flake to manufacturers 
for chlorinating, when a very high grade of flake must 
be used for such purposes. A 79 deg. C. melting point 
flake is very suitable for most dye stuffs, providing it 
‘ontain.: no anthracene and does not contain any pe- 
troleum or other impurities foreign to a straight coal 
tar product. Providing it does contain such impurities, 
it would show up in the sulphonating or nitration and 
would be a serious objection for dyestuffs 


F. H. B 


The Western Metallurgical Field 
United States Production of Spelter 


Figures compiled by C. E. Siebenthal, of the United 
States Geological Survey, Department of the Intericr, 
from reports submitted by all zinc smelters operating 
during the first six months of 1917 show that the pro- 
duction of spelter from domestic ore in that period was 
811,539 short tons and from foreign ore 49,599 short 
tons, a total production of 361,138 tons, compared with 
351,004 tons for the last half of 1916 and 316,452 tons 
for the first half. 

The output of spelter by Illinois smelters increased 
about 4000 tons for the six-months period, and that of 
Oklahoma over 14,000 tons, but the production of Kansas 
fell off nearly 25,000 tons as a result of the declining 
price of spelter combined with the high cost of natural 
gas and other fuel. The remaining spelter-producing 
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States made a large gain, especially Pennsylvania. The 
output of primary electrolytic spelter also made a good 
gain. 

The number of retorts at zinc smelters at the close ot 
1916 was 219,418, and there were then building o1 
planned 13,632 additional retorts, a total of 233,050 
The number at smelters June 30, 1917, was 232,202, an 
about 15,000 additional retorts were building o: 
planned a total of over 247,000 retorts. 

Owing to the low price of spelter at the close of th 
first half of 1917, many smelters were idle, either wholl) 
or in part. More than 35,000 retorts were idle June 
30, 1917, and this number does not include retorts e: 
gaged in refining prime Western spelter or in redisti| 
ing zinc ashes and skimmings. Fourteen plants wer 


wholly idle. 
Electrolytic Zinc in Utah 


The process used by the Judge Mining & Smelting C 
Park City, Utah, for the production of electrolytic zin 
is briefly outlined by Mr. C. A. HANSEN in the recery 
annual report of the company. The zinc concentrates 
produced at the company’s concentrator contain some 
lead and silver. They are treated first in a Wedge roast 
ing furnace. The roasted ore is then leached by agita 
tion with an eight per cent sulphuric acid solution i: 
Deveroux tanks. The leach-tank product is discharged t 
classifiers for the removal of the coarse insoluble ma 
terial. The solution and fine suspended solids which 
flow from the classifier are treated in a Dorr thickener, 
the underflow from which is sent to an Oliver filter. The 
coarse and fine solids thus recovered from the classifier 
and filter are sold to lead smelters for the recovery of 
lead and silver. 

The leach liquor contains impurities in the form of 
copper and cadmium which are dissolved from the ore, 
and these are removed before the zinc is recovered. The 
removal of impurities is accomplished by passing the 
liquor through tube mills filled with zinc shot on which 
the copper and other metals are precipitated in spong) 
form. The solution flowing from the tube-mills is fil- 
tered and is then ready for treatment in the electrolytic 
cells. 

The cell room, a view of which is shown in the ac- 
companying illustration, contains 120 cells arranged 1p 
two groups of 60 each. Each group is served by a gener- 
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Each cell 
aluminum discs, five feet diameter, mounted 
on a rotating shaft. Alternating with the aluminum 
‘athodes are 13 lead anodes which are supported inde- 
pendently of the shaft. Zinc is deposited on the rotating 
cathodes, and in the course of about three weeks each 
cell of 12 dises collects about 5000 lb. zinc. The loaded 
shaft is removed, the zinc stripped, and the shaft reas- 
sembled for return to the cell. The electrolytic zinc is 
melted, cast into cakes and marketed. The electrolyte is 
again used in leaching roasted ore. 


The Jay Bird Mill, Century, Oklahoma 


The extent to which Joplin milling methods have 
been adopted in the new Miami district, Oklahoma, is 
indicated in the following description of the Jay Bird 
mill of the Commerce Mining & Royalty Co., kindly 
furnished by Mr. W. M. GARRED, superintendent. The 
Miami district is more fortunate than Joplin in that the 
grade of ore is higher, and there is every hope of weath- 
ering any reasonable slump in concentrate prices such 
as has harrassed Joplin operators for some time past. 

At the Jay Bird mill, a flow-sheet of which is shown 
in the accompanying sketch, the ore is dumped on a 5- 
in. grizzly where chunks of barren country rock are 
hand-picked and. the balance sledged through, falling 
into the 200-ton-mill hopper. From here the material 
passes through a 16-in. jaw crusher Joplin 
type) set at about 1'5 in. opening. Without intermedi- 
ate screening the crushed ore is run through 36-in. rolls 


ator delivering 5000 amperes at 250 volts. 


(Rogers, 
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broken dirt is then raised in elevator (1) fitted with 
buckets 7 in. by 20 in., and screened through a %%-in 
trommel 4 ft. diameter and 8 ft. long. 

The *-in. undersize goes to a 6-compartment rougher 
jig, a large Cooley machine of the fixed-sieve type. Since 
the feed is unclassified, a bed of coarse particles severa! 
inches deep is formed on the grates by the pulsating 
water, the bed acting as a screen. The downward suc 
tion of the water draws the fine mineral into the hutch, 
from which it is discharged to the “smittem” elevator 
and thence to the cleaner jig. The bed products of the 
first two compartments are drawn off as coarse concen 
trates, while the béd products of the last four compart 
ments join the oversize of the *4-in. screen. This over 
size passes through one of a pair of 30-in. rolls, is ele 
vated (2) and screened through a 5/16-ih. trommel, 4 
ft. diameter and 8 ft. long. The oversize is crushed in 
26-in. rolls and returned to elevator (2). 

The 5/16 in. undersize is fed to a “regrind” jig of six 
compartments, the tailings from which are wasted. N¢ 
bed product is made and the hutch products join those 
of the rougher jig in the smittem elevator (3), and are 
charged as feed to the 6-compartment cleaner jig with 
out further crushing. The first five hutch products and 
the first three bed products from this machine are fin 
ished concentrates. All tailings are crushed in 30-in 


rolls, elevated in “chat” elevator (4) and screened 
through a \4-in. trommel. The oversize from this is 


returned to the circuit. The '%-in. undersize is fed to a 
4-compartment sand jig, where concentrates are drawn 
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tanks, the first of which catches sand, while the second 
recovers the fine slime in the overflow. 

The sand tank discharges to an elevator (5). The ma- 
terial is screened through a 2-mm. screen, the oversize 
being crushed in 30-in. rolls and returned to the circuit. 
The screened material, together with the slime from the 
second tank, is discharged into a 4-compartment V-tank, 
each spigot of which feeds a pair of tables. The V-tank 
overflow is returned to the settlement tanks. The table 
makes a clean lead concentrate, a clean zinc concentrate, 
a mixed lead-zinc-iron middling which is returned to the 
classifier, and a tailing which is wasted. 

The capacity of the mill is 25 tons per hour, and it is 
operated 10 hours daily. The labor in the mill proper 
consists of the following: 


Per day. 
Millman .. .$6.00 
First helper . 3.75 
Second helper 3.50 
Sludge man 4.00 
Helper 3.50 
Feeder ..... ee 3.65 


about 7 per cent, while the tailing runs about 2 per cent, 
making what is called a “5 per cent recovery,” or a 20:1 
ratio of concentration. The diagrammatic plan gives an 
idea of the layout of the machinery as well as of the flow 
of the products 


Company Reports 

The annua! report of the Granby Consolidated Min- 
ing, Smelting & Power Co. Ltd. for the year ended 
June 30, 1917, covers a period in which the manage- 
ment of the various properties was confronted by nu- 
merous difficulties of an unusual character. The busi- 
ness for the vear showed a gross profit of $5,776,875. 
against which a charge was made for depreciation of 
equipment and depletion of ore amounting to $1,580,346. 
‘eaving a net profit of $4,196,529. Four dividends were 
paid, aggregating $1,349,961. The average New York 
price received for copper was 27.4 cents per pound. The 
cost of delivering copper in New York was 11.5 cents 
per pound from the Hidden Creek property and 2038 
cents from Phoenix. These figures compare with 10.09 
cents and 14.25 cents respectively in 1916. 

Metallurgical conditions at the company’s Anyox 
smelter have been good. The loss of copper in slag was 
0.23 per cent and the actual recovery was 87.7 per cent. 
The high cost per pound of copper is due to the high 
wages and increased cost of supplies, the latter averag- 
ing 40 per cent. At the Grand Forks smelter difficulty 
n operation was experienced due to shortage of coke, 
and the prospect is that fewer furnaces can be oper- 
ated than in the past. This will mean an increase in 
operating cost even under normal conditions. To assure 
the company an adequate supply of coal and coke, steps 
are being taken to acquire coal land and to construct a 
by-product coke plant. 

The beneficial results of the safety work of the com- 


pany 


30, 1917, 11 days. 


Butte & Superior Mining Company's annua! report 
for 1916 shows a net profit for the year amounting to 
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is shown in a comparative statement of average 
time lost per accident. In 1914 the average time lost was 
33 days; during the 15 months ended April 1, 1916, this 
was reduced to 19"+ days; in the 15 months ended June 
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$8,792,131 and dividends paid amounting to $9,490,429. 
Estimate of ore reserves as of December 31, 1916, shows 
1,044,850 tons of ore averaging 17.7 per cent zinc and 
5.65 oz. silver. Improvements and extensions were made 
during the year in every department of the milling 
plant. An entirely new coarse-crushing and storage de- 
partment was constructed, and the capacity of the fine- 
crushing plant was increased. Important additions were 
made for handling slime and concentrate, with a view to 
recovering the maximum amount of water. Total ore 
milled amounted to 627,370 tons, an increase of 105,000 
tons over the previous year. The average metal content 
of ore milled was 15.55 per cent zine and 6.57 oz. silver. 
Mill recovery averaged 93.1 per cent of the zinc, an in- 
crease of nearly 1 per cent above the result for 1915. 
Costs increased abnormally, due wholly to higher wages 
and cost of supplies. 

The quarterly report of the same company for the 
second quarter of 1917 gives the following principal op- 
erating data: 


Dry tons of ore milled 126.73 

Average zinc content (per cent) 15.304 
Average silver content (og per ton) 5.582 
Zine concentrates produced (tons) 37.67 

Average zinc in copcentrates (per cent) 46.509 
Total zine in neehtrates (pounds) 35,039.60¢ 
Average silver in zinc concentrates (oz per ton) 17.674 
M recovery (per cent zinc) $6 32 

Mining costs (per ton) , : : $4.75 
Milling costs (per ton) $2.4061 
Total costs (per ton) mining and milling $7.1597 


The above statement does not take into account the 
returns from or costs of treatment of 6325 tons of old 
mill tailings which produced 337 tons of concentrate 
containing 277,081 pounds of zinc. The tonnage of ore 
mined and treated fell considerably below that of the 
first quarter, very largely because of the unsettled labor 
conditions during almost the entire month of June. The 
average recovery of metals in concentration shows ar 
improvement over that of the previous quarter, and the 
total cost of mining and milling. exclusive of taxes, de 
creased 18 cents per ton, due in part to a better adjust 
ment of the milling operations. Replenishment of ore 
reserves by development amounted to 142,489 tons, or 3 
net increase over the tonnage mined for the quarter of 
17,500 tons. 


Greater Co-operation with the Railways 
Needed 

Mr. R. H. Aishton, president of the Chicagy & 
Northwestern Railway and chairman of the Centra 
Department of the Railroads War Board, addressed the 
convention of Associated Business Papers at Chicag 
on Oct. 12, on the railway situation. He brought 
some important points which are given in the followin 
extracts and which should be carefully considered. Hé¢ 
said: 


“In order to get more service out of each car they had ¥ 
secure the co-operation of shippers in loading and unlo: it 
ars more promptly and in leading them more heavily T 
save men and fuel for freight service they had to ma)= r 
ductions in passenger service which, up to the present = 
amount to 25,000,000 passenger train miles a year. ; 

“In order to secure the good will and co-operation «' 
public in doing these things the railroads had to get }-fe* 
the public the reasons why they had to be done. 

“If the demands now being made upon the railwa’s ™ 
military and commercial traffic should continue as hea’y = 
they now are, or even increase for some time as it now =ec= 
probable that they will, the task of the railways is gong ® 
grow more and more difficult. 
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“The railways are working every lecomotive and car and 
track to the utmost now. Shortage of labor and material 
make it extremely difficult to maintain adequately our pres- 
ent equipment, while it is practically impossible to get new 
equipment. It is almost impossible to get rails and other 
track materials to replace those being worn out. 

“You will readily see what all these things mean. They 
mean that if the war goes on it is going to become more and 
more difficult for the railwavs to meet satisfactorily the de- 
mands on them. If this is the case the railways will need the 
help of the press more and more. They will need it in pre- 
senting the facts about railway conditions to the public, in 
urging the public to co-operate with the railroads in all the 
ways that it can and also in urging the public to be tolerant 
regarding any delays and inconveniences to which it may be 
subjected. 

“I do not suggest that you gentlemen of the business press 
should do this for the benefit of the railways, for I know you 
are not specially concerned with the welfare of the railways. 
But you are specially concerned regarding the welfare of the 
great industries with which you are identified, and you are 
more vitally concerned for the welfare of your country. 

“One of the most effective ways in which you can serve 
those industries and your country in this great emergency 
is by using your powerful influence to get the business in- 
terests to co-operate with the managements of the railways 
in every way they can so as to enable the rai!ways to handle 
the unprecedented traffic which is now moving and which, so 
far as we can see ahead, will continue to move for months 
to come. 


Gas and Flame Service Regiment 


The commanding officer of the Thirtieth Engineers 
has issued a call for men to serve in the “Gas and 
Flame” Division 

This regiment is being recruited now from men vol- 
unteering for the service and will be ready to go “over 
there” by Thanksgiving 
The regiment will be required in the field of operation 
supervise the American offensive in “Gas and Flame” 
service and will be called upon to instruct men all along 
the front in this most important work. 


The Thirtieth is the pioneer regiment in the “Gas and 
Flame” service. Men who enlist now will be leaders in 
the spring offensive. 

Chemists (analytical, research and manufacturing). 
Chemical workers, powdermen, men experienced in gas 
manufacture, machinists, automobile repair men, men 


able to operate and repair gas or steam engines, pipe 


fitters, electricians, designers, interpreters, carpenters, 
acksmiths, plumbers, boiler-makers and chauffeurs 
are wanted. 


Men with long experience in their trade are especially 
desired to fill the master engineer grades. 

All men enlisted in the Thirtieth must have good mus- 
cular development and be capable of undergoing active 
service at the front. 

Men are wanted who know how to take care of them- 
selves, who are active, energetic, and have a strong de- 
termination to carry out any mission to which they may 
be detailed. 

Loyal American citizens with the above qualifications 
between 18 and 40 years of age, who have not actually 
een called by a local board in the draft, are eligible for 
en istment. 


ol. A. A. Fries, Engineers, N. A., is to be the com- 


manding officer of the Thirtieth Engineers. He is a 
recular officer of the Corps of Engineers, with many 
experience in military and civil engineering. 
Colonel Fries is now in France and is “Chief of the 
Ga- Service.” 

Major E. J. Atkisson, Corps of Engineers, is organ- 
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izing the first battalion of the Thirtieth Engineers at 
Camp American University, D. C. He is a graduate of 
West Point and of Cornell University. 

In order to enlist it is only necessary to go to the 
nearest recruiting station or U. S. District Engineering 
Office, state fully and clearly your qualifications and 
that you wish to be enlisted in the Thirtieth Regiment 
of Engineers (Gas and Flame). 

All men must first enlist as privates, the rate of pay 
being $33 per month and expenses. Men with the neces- 
sary experience may be assigned to special duties and 
given non-commissioned rank at rates of pay ranging 
from $40.20 to $96 per month and expenses. The latter 
include, for both privates and non-commissioned offi- 
cers, food, clothing, medical attendance and transporta- 
tion. Those who enlist will be eligible immediately for 
promotion, according to their ability and as openings 
occur. 

Manufacturers are requested to bring this notice to 
the attention of their organizations. 


American Coal Tar Products Production to 
Be Ascertained by the Tariff Commission 


The United States Tariff Commission is planning to 
ascertain the production within the United States dur- 
ng 1917 of all Title V of the 


substances treated in 


Special Tariff Act of Sept. 8, 1916. The substances 
there enumerated may be classed under the genera) 
name Coal Tar Products, and are divided into three 
groups 

Group | includes “all products that are found nat- 
irally in coal tar, whether produced or obtained from 
coal tar or other source,” except phenol. These sub- 
tances are admitted free of duty. 

Group II includes the so-called intermediates, and 


are made dutiable at 15 per cent plus 2'+c. per pound 

Group III includes “all colors, dyes, or stains, whether 
soluble or not in water, color acids, color bases, color 
lakes, photographic chemicals, medicinals, flavors, syn- 
thetic phenolic resins or explosives, not otherwise spe- 
cially provided for in this title, when obtained, derived 
or manufactured, in whole or in part, from any of the 
products provided for in groups I and II.” These 
articles are dutiable at 30 per cent plus 5c. per pound, 
with certain exceptions which are dutiable at 30 per 
cent. 

Under the law the duties are made dependent on 
the growth of the industry within the United States. 
It is, therefore, the intention of the commission to 
follow this growth from year to year in order to report 
the facts to Congress. 

The Tariff Commission is planning to send to each 
manufacturer a questionnaire calling for information 
in regard to his production during 1917 of each sepa- 
rate commodity, as well as for certain other data. This 
information will be published in such a form that the 
operations of individual firms will not be disclosed. A 
preliminary questionnaire has recently been sent out, 
designed to aid in perfecting the mailing list. Any 
individual or firm engaged in the manufacture of any 
ef these articles which did not receive a copy of the 
preliminary questionnaire is requested to write to 
the United States Tariff Commission, Washington, 
D. C., to insure being placed on the mailing list. 
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British Munitions Commission Discusses 
Labor Question 


Tells How England Has Fixed Profits and Wages, 
Suspended Union Rules and Handled Female 
Labor 


An important series of executive conferences was 
held during the weeks of Nov. 5 and 12 in New York, 
by the British Munitions Commission, which recently 
came to this country, and various manufacturers and 
trade and technical press representatives. The con- 
ferences were held under the auspices of the Mayor’s 
Committee. Several of them were held in the Mer- 
chants’ Association headquarters in the Woolworth 
Building. Others were held at various places. Sir 
Stephenson Kent is the head of the commission. 

On Friday, Nov. 9, two members of the commis- 
sion, Messrs. Garrod and Baillie, met representatives 
of the chemical, drug and allied industries. Both 
commissioners delivered short addresses, and these 
were followed by an open round-table discussion 
which brought out many interesting 
points. 

Commissioner H. W. Garrod explained that in March, 
1915, when it was felt that some action on the labor 
question was necessary, the parties who could speak 
for the industries, i. e., the Employers’ Association and 
the parties who could speak for the trade unions were 
brought together and the so-called Treasury Confer- 
ence was held, at which it was agreed that there were 
to be no strikes or lock-outs in munition works dur- 
ing the war. The Munitions Act was an outcome of 
these agreements. The unions agreed to abandon all 
restrictive measures such as favored closed shop and 
men working at only one trade. Where any dispute 
arises it is compulsory to submit it to Government 
arbitration. It was also decided that anyone could 
be employed during the war, and that after the war 
the unions will be restored to their former status. 


exceedingly 


Regulation of Wages 


The Government also took up the regulation of 
wages, and they were fixed definitely and based on 
the rate in effect in the various districts before the 
war. Since the war started a million women have 
been employed in England in munitions work (a term 
which includes all war supplies). The women receive 
the same pay as the men on skilled and piece work and 
two-thirds of the men’s wages in other cases, as it 
was found by experience that three women were needed 
for two men’s jobs on the unskilled work. Only three 
serious strikes have so far resulted and none of these 
has been for an increase in wages. The union offi- 
cials have shown great patriotism in standing by the 
Government. 


Excess Profits to Government 


As a large percentage of the profits of the manu- 
facturers had to be paid into the Exchequer, the em- 
ployers had to have some restrictions on wages. Muni- 
tions Tribunals, ‘or domestic courts, were formed at 
which all offenses of employees or employers are tried. 


Engineering and Chemical Industries 


Commissioner Baillie in his address said his experi- 
ence had been mostly with the engineering and chem- 


VoL. XVII, No. 10 


ical industries. By engineering industries he meant 
machine shops and heavy metal fabrication. A great 
shortage of labor for these industries—the most im- 
portant of all—was encountered. This was on ac- 
count of the skilled labor needed. The schemes 
adopted to cope with this situation were mainly the 
dilution of skilled labor, or grading up process, 
whereby unskilled workmen are taken in and placed 
on the easy jobs first; and the breaking up of skilled 
jobs into parts, the least skilled parts being done by 
the green workmen. 

In the shell, fuse, hand grenade and cartridge fac 
tories 80 per cent of the laborers are women. Women 
are also doing skilled work in the production of aero- 
planes, guns, etc. They are also doing laboring work 
of all kinds in the chemical factories and are also 
hratndling processes. In picric acid all operations on 
the drying end are handled by women. In T. N. T 
50 per cent of the laborers are women. In T. N. T 
plants the women are required to take two weeks rest 
after every period of three months’ work. Women are 
working in all operations on fulminate. 

An interesting incident was related by Mr. Baillie 
in connection with a fire which broke out in a picric 
acid plant. The men all disappeared and the man 
ager with the women put the fire out. 


Discussion 


In reply to a question on segregation of men and 
women, Mr. Baillie said it had not been found highly 
important and was not in force to any extent. Spe- 
cial women superintendents are appointed to look 
after the welfare of the women employees. He said 
it was forbidden to entice labor by competitive bid 
ding, and that leaving certificates are issued. These 
are only for jobs requiring higher skill and are not 
issued where a man is simply leaving to get more 
money on the same work. Provision has been made 
for increasing wages, dependent on the cost of liv- 
ing. A Commission of Productions was organized, 
whose business it is to look into the cost of living 
three times a year. Usually an award is given in- 
stead of a wage increase where the cost of living war 
rants it. 

Sixty working hours per week is the limit for 
women. The normal time in explosives work is 48 
and in engineering 52 to 54. There is no limit for 
men. In general the women have been found more 
careful than the men. 

Commissioner Ballie said very few industries were 
forced to completely shut down, as they could usually 
find some war work to do, even though in many cases 
it was not sufficient to keep the factory running to any- 
where near capacity. 

In regard to conscription of labor it was brought 
out that England could not conscript labor, but could 
tell an employer he could not employ certain men, 
which is almost the same thing. Conscription of labor 
is not necessary however, as the skilled men, to the 
number of more than 200,000, have been grouped as 
“Volunteers of Munitions,” which they will continue 
to be for the time of the war. They willingly go 
wherever the Government sends them. Too much 
emphasis, the American employers were told, could 
not be laid on this willingness of the British worker 
to serve his country. 
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Investigation of Manganese Situation 


On account of the increasing difficulty in obtaining 
imported manganese, and the vital importance of man- 
ganese for the production of the steel needed in making 
war, the Bureau of Mines is making a thorough inves- 
tigation of the possibilities of relief through a more 
extensive use of domestic ores. On account of the 
steel industry being dependent on manganese, and on 
account of the problems of ore concentration being 
similar to those of iron ore, these investigations have 
been assigned to the Lake Superior station recently 
established at Minneapolis. Although the bureau real- 
izes the importance of taking up the iron-ore concen- 
tration problems at the Lake Superior station as soon 
as possible, yet such work is obviously to be classified 
among the “peace-time problems” relating to conser- 
vation; whereas the manganese investigation, under 
present conditions, is strictly a “war problem” deal- 
ing with increased production. 

The Lake Superior region is an important producer 
of manganiferous iron ores; it contains large reserves 
of these ores, and can mine and ship much larger 


amounts if metallurgical practice can be so modified 


as to make ores in better demand. 

For many years our steel makers have relied on 
manganese alloys imported from England, and on man- 
ganese ores from India, Russia and Brazil. These 
imported ores are high in manganese and are suitable 
for making 80 per cent ferromanganese, the alloy that 
has been desired in greater quantities because of a 
larger proportion of our steel being made by the open 
hearth process. 

With the low ocean freight rates that prevailed 
generally during the 10 or 20 years, it was well-nigh 
impossible for producers of domestic manganese ore 
to compete with imported ore. Consequently the man- 
ganese industry of the United States languished. There 
was little or no incentive for the exploration and de- 
velopment of manganese ore bodies and their mining 
was carried on without system. 


WAR CHANGES CONDITIONS 


With the outbreak of the war in Europe in 1914 the 
manganese industry of the world faced new conditions. 
The entrance of Turkey into the war cut off shipments 
of the Russian ores from the Caucasus region. A 
growing scarcity of available ocean tonnage has made 
it increasingly difficult to transport the material from 
the usual producing countries, and the great rise in 
ocean freight rates has increased the cost of imports. 
Consequently, producers in the United States face an 
unprecedented demand. 

Until last year this demand had little if any effect 
on production because of the difficulty of interesting 
capital in an industry that might die with the ending 
of the war. A clearer and broader conception of the 
causes of high manganese prices, and a belief in the 
likelihood of these causes existing for some time after 
the close of the war, has partly removed that tendency. 
A far greater difficulty in obtaining domestic supplies 
is the fact that manganese ore of high grade, suitable 
for making 80 per cent ferro, is very scarce in the 
United States, manganiferous iron ores being much 
more abundant. Such ores have not been in much 
demand by the steel industry in the past, and it is 


essential to investigate carefully, by research on a large 
scale, the possibilities and limitations involved in their 
use. It is this work that the Bureau of Mines de- 
sires to carry out as rapidly as possible. The sooner 
the facts can be determined the more valuable they 
will be. 


The bureau realizes that much information has been 
accumulated by various Federal and State bureaus, 
technical societies, private operators, and individuals. 
Duplication of present effort and of any reliable re- 
sults already obtained must be avoided in order that the 
Bureau of Mines may devote its time to questions 
that have not been clearly answered as yet. For this 
reason the bureau hopes to work in a spirit of cordial 
cooperation with all agencies interested in the prob- 
lems to be solved, with producers and consumers of 
manganese ore and alloys and with individuals. Such 
cooperation is essential in order to serve the country 
well in the effective conduct of the war. A proper co- 
ordination of all data now available and of the data 
obtained in attacking these problems will be of tre- 
mendous assistance. Proper credit for such coopera- 
tion and assistance will be gladly given wherever pos- 
sible. Suggestions and constructive criticism will be 
greatly appreciated. 

The bureau plans to assemble and tabulate as much 
information as possible concerning the character and 
available tonnage of known domestic ores, the current 
practice in mining and concentration, and the present 
methods of manufacturing manganese alloys and of 
using them in steel. When compiled, this material 
should afford a starting point for various original re- 
searches dealing with related problems. 

The possibility of concentrating various types of ores 
will be studied by detailed tests and experiments, fun- 
damental thermo-chemical data relating to manganese 
and its compounds will be determined, and the equi- 
libria of certain fundamental reactions between iron 
and manganese compounds will be studied. Also much 
attention will be given to the development of possible 
substitutes for manganese in steel making; to the pos- 
sibility of using more extensively alloys that are not 
used in what is now considered standard practice, such 
as alloys containing between 20 and 80 per cent man- 
ganese, and alloys containing manganese and other con- 
stituents, and to the possibility of increasing the man- 
ganese content of basic pig iron in order to lessen 
the amount of manganese alloy added at the end of a 
heat, part of this being left as residual manganese 
in the bath metal. Another problem that will be studied 
in the light of the results already obtained will be the 
production of manganese alloys in the electric furnace 
in localities where power is cheap. During the past 
summer the bureau has been carrying on a series of 
experiments in Pittsburgh on the production of alloys 
in the electric furnace from slags high in manganese. 


Much of the work relating to present practice, also 
certain researches, must necessarily be conducted in 
the field at mines, concentrating plants, blast furnaces 
and steel works. In the laboratories of the Lake Supe- 
rior station, which is situated at and co-operates with 
the University of Minnesota, at Minneapolis, concentra- 
tion tests of ores will be made and fundamental labo- 
ratory data will be collected. Arrangements are now 
in progress for co-operative work on other problems at 
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laboratories throughout the country that are equipped 
to do work of the desired character. 

The persons actively engaged in these manganese 
investigations will comprise the staff of the Bureau 
of Mines attached to the Lake Superior station, the 
staff of the Minnesota School of Mines Experiment 
Station, and those members of the Bureau of Mines 
who may be particularly qualified for certain phases 
of the work. In order to make this work of the most 
practical value it is planned to organize a number of 
advisory committees composed of mine and furnace 
operators. 


Conserving and Increasing Supplies of 
Foodstuffs 


York Section of American Chemical 
Holds Interesting Meeting 


New Society 

The second regular meeting of the season of the New 
York Section of the American Chemical Society was 
held at the Chemists’ Club on Friday evening, Nov. 9. 
The chairman, Dr. CHAs. H. HERTY, presided. 

A few business matters were disposed of before the 
program was given. Dr. ALLEN ROGERS reported on 
the work of the Press and Publicity Committee, which 
has been doing such splendid work in getting chemistry 
and its value before the public. The chairman ap- 
pointed Drs. LOVE and TEEPLE and Professor MCKEE as 
a nominating committee to nominate local councillors. 

The first paper on the program was by H. A. BAKER 
of the American Can Company, who spoke on the can- 
ning industry and pointed out several ways of conserv- 
ing and increasing foodstuff supplies. He mentioned 
especially the important experimental work of the Na- 
tional Canners’ Laboratory in decreasing the amount 
of tin required in tin cans and in solving many of the 
problems relative to the canning process proper. He 
mentioned the great waste in the canning industry in 
peels, corn cobs, etc. 

“At present,” Dr. BAKER said, “only 50 per cent of 
tomatoes delivered at the factory are turned out in the 
canned food product. Thousands of tons of pear peel- 
ings are wasted because they do not make a vinegar 
that tastes like vinegar. Thousands of tons of fish 
scrap, particularly on the Pacific Coast and Alaska, are 
wasted because easy and profitable methods of getting 
the values out of them have not been devised. Enor- 
mous quantities of green corn cobs are allowed to fer- 
ment, and are used for fertilizer and cattle food, when 
it is well known that there is more sugar left in the 
cob than was taken off in the corn. 

“Probably many kinds of bacteria which only de- 
stroy food could be made to do useful work producing 
useful substances and chemicals, if they were thor- 
oughly studied and put to work. Enormous quantities 
of sea food, which cost nothing to grow, are unused be- 
cause no one has prepared them palatably and attrac- 
tively. Unlimited quantities of shark and grayfish are 
not used because they happen to contain a small quan- 
tity of urea which, in cooking, turns into ammonia.” 

In reply to a question, Mr. BAKER said that alumini- 
um-lined containers would not be practical owing to the 
difficulty in soldering. Enameled cans, he said, reduce 
absorption of metal. The enamel is put on over the 
tin and baked at 370 deg. Fahr. It is a linseed-oil-gum 


product. 


CHEMICAL 
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The subject of cotton oil and other edible oils was 
discussed by Dr. DAVID WESSON of the Southern Cotton 
Oil Company. He said the edible fat problem was an 
extremely important one. Our increased production of 
peanut has somewhat offset the decreased cotton oil 
production, as have also increased imports of soya bean 
and cocoanut oil. The supply, however, of edible oils 
will not be large enough unless the strictest economy 
is used. Dr. WESSON advises that edible oils should not 
be used in soaps and other industrial lines where sub- 
stitutes can be found. He also mentioned a number of 
products which should find greater use, such as oleo- 
margarine and cheese made from skimmed milk and 
cottonseed oil. He said that chemists should point out 
to Congress the harm in existing food laws in taxing 
aad limiting the use of perfectly good and wholesome 
substitutes. 

Upon motion of Dr. JEROME ALEXANDER, it was de- 
cided to recommend to the President and council of the 
society that some action be taken in the matter just 
referred to. 

Dr. T. B. WAGNER said that corn oil is now being 
converted into edible oils. About 150,000,000 bushels 
of corn per annum are used in the corn products indus- 
try and 1-14 Ib. of oil per bushel can be obtained. 

The other papers were by J. A. LECLERC of the 
Laboratory of Plant Chemistry in Washington and L. P. 
BRowNn, J. T. ATKINSON and THOS. MCMEEKAN of the 
Bureau of Foods and Drugs, New York City. 


Sulphur and Pyrite in 1916 


The Geological Survey has recently completed the 
compilation of statistics regarding the production of 
sulphur, pyrite, and sulphuric acid in the United 
States in 1916. The last named has been given in a 
previous issue. 

No statistics regarding the production of sulphur 
will be made public, as 99 per cent of the sulphur 
produced in the United States came from only two 
companies. The importations of sulphur were prac- 
tically the same as for the last five years, amounting 
to 22,235 long tons, valued at $404,784. The exports 
however, increased nearly 350 per cent over the ex- 
ports in 1915, amounting to 128,755 long tons, valued 
at $2,505,857. 

Never before was so much pyrite produced or im- 
ported by the United States and prices for this ma- 
terial increased throughout the year. The increase 
in production is to be attributed mainly to the greater 
yield from old mines rather than to the opening up 
of new deposits. The domestic production of pyrite 
in 1916 was 423,556 long tons: valued at $1,965,702, 
which is about 30,000 long tons more than was pro- 
duced in 1915 and was valued at about $290,000 more 
than the ore produced in 1915. The consumption of 
pyrite ore—that is, the domestic production together 
with the ore which was imported, amounted to about 
1,670,000 long tons. In addition to the pyrite ores re- 
ported here, returns from acid manufacturers show 
that 577,045 long tons of domestic copper-bearing sul- 
phide ores; 196,404 long tons of foreign copper-bear- 
ing sulphide ores; 531-625 long tons of domestic zin¢ 
sulphide ores; and 92,002 long tons of foreign zin¢ 
sulphide ores were treated in 1916 for their sulphu' 
as well as for their metallic content. 
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Regulation of Explosives Goes Into Effect 


President Wilson has issued a proclamation relative 
to the Explosives Act passed by Congress and approved 
by him on Oct. 6, 1917. In this act it is provided among 
other things that from and after forty days after the 
passage and approval of said act no person shall manu- 
facture, distribute, store, use, or possess explosives or 
ingredients thereof, not including explosives for the 
military or naval service of the United States of Ameri- 
ca under the authority of the government or ingredi- 
ents in small quantities not used or intended to be used 
in the manufacture of explosives, and not including 
small arms or shotgun cartridges, unless such person 
shall obtain a license issued in the name of the Director 
of the Bureau of Mines, except that any workman may 
purchase or accept explosives or ingredients thereof 
under prescribed conditions from a licensed superin- 
tendent or foreman. The Director of the Bureau of 
Mines is also authorized to utilize the various federal, 
state and municipal officers, agents and agencies in the 
execution of the act. 

According to the President’s proclamation, the law is 
to take effect November 16, 1917, and continue in force 
during the war. 

Mr. Francis S. of Chicago, a well known 
coal operator familiar with the use of explosives, large 
amounts of which are used in the coal mining industry, 
has been appointed by Secretary of the Interior Lane 
to act as assistant to the Director of the Bureau of 
Mines Van H. Manning in the enforcement of the law. 
The police of the cities have already been organized for 
this work, headed by a committee of chiefs of police in 
the big cities, of which Major R. W. Pullman, superin- 
tendent of police of Washington, D. C., is chairman. 
The police are not only to look after the enforcement of 
the law, but are also to make thorough investigations 
of all dynamite outrages and fires in factories and 
warehouses and to make their reports to the Director 
of the Bureau of Mines. 

The law that handles ex- 
plosives must have a license. The manufacturer, the 
importer and the exporter must have licenses issue 
by the Bureau of Mines in Washington. The seller of 
explosives and the purchaser of explosives must also 
have licenses, these to be issued generally by county 
clerks, or other local officers who are authorized to ad- 
minister oaths. There will be at least one licensing 
officer in each county, and more agents will be desig- 
nated if the county is sufficiently large to warrant it. 
If a state has laws providing for a system of licensing 
persons manufacturing, storing, selling or using ex- 
plosives, the state officials authorized to issue such state 
licenses shall be designated as federal licensing agents; 
also city officials qualified to issue city explosives li- 
censes will be given authority to issue federal licenses. 
A federal license will not relieve any person from secur- 
ing licenses required under state laws and local ordi- 
nances. 

In each state there will be appointed a state explo- 
sives inspector, who will represent the Bureau of Mines 
in the administration of the law within the state. 

Only citizens of the United States or of countries 
friendly to the United States and the Allies may so ob- 
tain licenses. 

Contractors, mining companies, quarrymen and others 


Peabody 


provides everyone who 


using large quantities of explosives, which are handled 
by employees, may issue explosives to their employees 
only through those employees holding a license, called 
a foreman’s license. 

The purchaser of dynamite, in obtaining a license, 
must state definitely what the explosive is to be used 
for and will be held accountable for its use as stated 
and the return of any explosives that may be left. 


A New Government Employment Service 


The United States Department of Labor recently cre- 
ated, as a part of its employment service, a division 
whose function it is to aid the employer in obtaining 
suitable help, and professional persons in securing suit- 
able employment. This is known as the Teachers and 
Professional Service Division. While intended to em- 
brace all professions, attention has thus far been con- 
fined to the teaching and engineering professions. The 
services of the Division are absolutely free to both em- 
ployer and employee, all expenses being borne by the 
Unitd States Government. Its methods are quite thor- 
ough, and no service is rendered the applicant until the 
Division has learned, from persons familiar with the 
applicant, that he is qualified as to training, experience 
and personal qualities for the position he seeks. When 
an applicant is recommended for a reported vacancy, 
the employer is given an opportunity to examine the 
data gathered in the course of this investigation, thus 
effectually preparing for the final and most important 
step, the personal interview, and for this ample facili- 
ties are provided in the offices of the Division where 
employers may meet with prospects on appointment. 

Employers and professional engineers ever) where are 
invited to avail themselves to the services of this Di- 
vision which, as stated above, are entirely free. Em- 
ployers in reporting positions are asked to state the 
nature of the position, its duties, requirements, etc., the 
probable salary, and probable duration of employment. 
Applicants for registration should indicate in the first 
letter the nature of the position desired so that the 
proper blank may be furnished. All communications 
should be addressed: Teachers and Professional Service 
Division, U. S. Employment Service, 845 South Wabash 
Avenue, Chicago, Illinois. 


New Tennessee Potash Plant 


Work has been started on the new potash-recovery 
plant of the Clinchfield Portland Cement Corp., at 
Kingsport, Tenn. This plant will employ the Cottrell 
or electrical precipitation system in its latest form, 
and will include a wet treater by means of which potash 
salts will be obtained. Incidentally, it may be said 
that the wet treater is not only less expensive to in- 
stall than the dry treater heretofore employed, but 
the potash salts obtained by it bring a much higher 
price per unit than the potash-bearing dust from the 
hydrator. There will also be a much better market 
for the salts than for the dust after the war is over 
and the German product comes back to this country. 
In the plant at Kingsport the engineers have worked 
out a system by means of which the evaporation of 
the solutions will be effected by means of the waste 
heat from the kilns. Richard K. Meade & Co., con- 
sulting engineers of Baltimore, Md., are the designing 
and constructing engineers for the plant. 
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The Use of Enemy-Owned Patents 


In our semi-monthly review of recent metallurgical 
and chemical patents issued by the United States we 
have continued to publish those of importance which 
have been granted to citizens of enemy countries. In- 
quiry received regarding this matter suggests the need 
of an explanation of the status of enemy-owned patents 
in this country, as defined by the trading-with-the- 
enemy act passed by the last Congress. This act con- 
tains various provisions as to the application for pat- 
ents in enemy countries by United States citizens; for 
the suspension of information as to certain patent 
applications made in the United States where secrecy 
is necessary for military reasons; and for the use in 
this country by our citizens of enemy-owned patents 
during the period of the war. 

The door is not closed against enemy citizens who 
may wish to secure letters patent in the United States, 
but provision is made whereby our manufacturers may 
be licensed to use such patents in their business. The 
Federal Trade Commission is empowered by the Presi- 
dent to deal with these matters, receiving applications 
and granting licenses. For the privilege of using 
enemy-owned patents it is necessary to pay to the 
Custodian of Enemy Property 5 per cent of the value 
of the products made under such patents. At the 
close of the war the enemy owner may, within one 
year, sue for the recovery of royalty on the use of 
a patent. If the courts grant him the right to recover, 
the 5 per cent fund shall apply on such royalty; but 
if the right to recover is denied, then the 5 per cent 
shall revert to the manufacturer. It seems scarcely 
probable that enemy citizens will be allowed by their 
governments to continue to patent important processes 
and devices in the United States, but if such is the 
case we are privileged to make use of them under the 
restrictions outlined. 


Cincinnati Meeting of the American 
Iron and Steel Institute 
(Continued from page 524) 


Mr. D. B. MEACHEM of the Rogers, Brown & Co., a 
member of the local committee, spoke on “Cincinnati 
and Its Industries.” 

The next paper, entitled “Recent Installations of 
Large Electric Motors in Rolling Mills,” was presented 
by Mr. S. S. WALES, electrical engineer of the Carnegie 
Steel Company. In this paper he started with the in- 
troduction of electric motors into steel works in 1890, 
at which time an attempt was made to adopt the street 
railwcy type motor to movable machines, such as 
cranes, and traced the development of the highly spec- 
ialized type of motor in use at the present day. 

He then proceeded to show in what ways the motor 
replaced the steam engine, and how to-day it is be 
ginning to replace the hydraulic cylinder. 

After commenting on the introduction of the steam 
turbine and its effect on the adoption of main mill 
motor drives, he considered in détail the various types 
of motors and drives employed, and discussed the ques- 
tion of standard ratings for large motors. In regard 
to costs, he showed that while the original outlay may 
not vary much from that required by a steam plant, 
however, due to the centralization and higher efficiency 
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obtained with the turbine and the electric drive, it is 
possible to make a saving of as high as 50 per cent in 
the fuel consumption. 

In discussing this paper Mr. D. B. RUSHMORE of 
the General Electric Company, and Mr. W. SYKEs of 
the Westinghouse Electric & Manufacturing Company 
called attention to the fact that to-day the electric mo- 
tor has entirely replaced the steam engine for the main 
mill drive. 

In a paper on “Iron and Steel Scrap,” Mr. W. V. 
PHILLIPS contributed much interesting and unusual 
information in regard to this important but neglected 
subject. He commented upon the value of scrap, show- 
ing how it is based upon supply and demand, and to a 
eertain extent upon the value of the raw products it 
replaces. He also mentioned the organization known 
as the American Board of Iron Scrap Dealers and its 
relation to the government and business at large in 
trying to standardize the various scrap classifications 
and eliminate the dishonest dealer. 

The afternoon session was opened by Mr. J. G. BurT- 
LER of the Brier Hill Steel Company, who, in an his- 
torical and informal manner, touched upon his fifty 
years’ connection with the iron and steel industry. 

Mr. H. F. Pore presented a paper on “Malleable lron 
and Its Uses.” After briefly discussing the casting 
of the iron and its subsequent annealing, he pointed out 
the difference between American and European prac- 
tice. He then proceeded to enumerate the advantages 
of malleable iron over wrought iron and cast steel, 
showing the desirability of its use in many places. 

Professor ENRIQUE TOUCEDA of Rensselaer Polytech- 
nic Institute, in discussing this paper, called attention 
to the remarkable similarity in the properties of mal- 
leable iron and wrought iron, which are wonderfull) 
close when we consider the great difference in the 
method of manufacture, and he and Mr. F. J. Lanahan 
of the Fort Pitt Malleable Iron Company, Mr. F. E 
Nulsen of the Missouri Malleable [ron Company, and 
Mr. J. S. Haswell of the Dayton Malleable Iron Com 
pany called attention to the necessity of complete con 
trol throughout the process, which is being brought 
about by its increasing use in the automobile industr) 

Mr. NULSEN brought out the point that it was due 
to the large use of malleable iron that the American 
automobile was so much lighter than the modern Euro 
pean car. 

Both Mr. NULSEN and Mr. HASWELL commented on 
the great resistance to wear and oxidation of high 
grade malleable iron, and said that due to this fact 
and the present abnormal price of steel it was replac 
ing the latter in many places. 

A paper entitled “The Export Trade as Affected b) 
the War” was read by Mr. E. P. THOMAS of New York 
Mr. Thomas brought out the point that due to the war 
our capacity for production of steel had increased to 
such an extent that when the war is over we will have 
to depend on our export trade to take care of the sur- 
plus production. He called attention to the importance 
of a merchant marine in this respect. 

He touched to considerable extent upon the impor- 
tance of the Minette-Lorraine district in Europe, es- 
pecially in relation to the terms of peace, proving by 
statistics that Germany depended upon it for about 
80 per cent of its raw material for the iron and steel 
industry. 
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The Furnace Refining of Copper 
By Lawrence Addicks 


In the early days copper was produced by a succes- 
sion of roasting and fusing operations based upon the 
fact that copper sulphide when melted with copper 
oxides react to form sulphur dioxide gas and metallic 
copper. This was the basis of the celebrated Welsh 
process. Then it was found that if the operation was 
so conducted that a small metal fall was obtained first, 
these “bottoms” would contain most of the impurities, 
including gold (silver was frequently separated by a 
sulphatizing roast and subsequent wet extraction), and 
the balance of the copper produce would be corre- 
spondingly purer. This is the characteristic “best se- 
lected” process used in England and the basis of the 
“Argo” process for separating gold from copper. 

While converting has supplanted roasting and elec- 
trolysis reverberatory refining for the great bulk of tho 
wor.d’s copper, although the melting of Lake mineral 
in Michigan and various small-scale operations abroad 
are notable exceptions, the electrolytic process has re- 
tained two reverberatory steps, the anode and refining 
furnace operations, in the metallurgical scheme. 

Blister copper produced directly by the converter 
does not make desirable anodes, although special con- 
ditions at one refinery has made their use profitable. 
For the general case the principle has been well estab- 
lished that work which can be done in the anode fur- 
nace should not be done in the tank house. The guiding 
principle in tank-house operation is to do whatever is 
necessary to obtain uniformity of operating conditions, 
and converter anodes give trouble unless a very pure 
blister is being treated. 

The function of the anode furnace is to make a per- 
fect anode casting in which the sulphur has been thor- 
oughly removed and other oxidizable impurities slagged 
off as far as possible. 

The refining furnace serves merely to put the cath- 
odes into desired physical shape and beyond the 
elimination of traces of sulphur and adjustment of 
“pitch” has ordinarily no chemical function. Neverthe- 
less the methods of operation of the two furnaces are 
identical in many respects and the discussion of the 
general principles involved is applicable equally to both. 

Just as many of the operations in smelting are based 
ipon the marked affinity between copper and sulphur, 
so the basis of furnace refining is the relative \:ak- 
ness of the affinity between copper and oxyge.:. The 
general plan is therefore to oxidize the impurities the 
oxides of which will then either escape by sublimation 
or float on the surface of the bath, from which they 
may be skimmed or slagged. According to this method 
it should be possible to remove all elements less noble 
than copper, leaving simply silver, gold and the plati- 
num group alloyed with the copper. The same prin- 
ciple of resistance to oxidation is reversed in the tank 
house, the copper oxidizing to sulphate at the anode 
and the more noble metals remaining behind in the 
slimes. Theoretically we have, therefore, a perfect 
separation of the copper, the impurities and the values. 

In practice the system does not work out so per- 
fectly, as mass action comes into play. It is quite easy 
to remove the bulk of most oxidizable impurities in the 
anode furnace, but as the amount present becomes less 
and less it is increasingly difficult to make further re- 
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movals, and carried to absurdity the entire charge 
would be slagged in order to remove the last traces. 
Then some elements such as arsenic readily form direct 
compounds with the more basic metals, and these cannot 
readily be broken up. The degree of elimination of 
impurities depends therefore upon: (1) the amount 
of impurity present; (2) its affinity for oxygen; (3) 
its affinity for copper, and (4) the extent to which 
scorification is pushed. 

Scorification consists of using an element as an 
oxygen carrier. In this case the principal scorifying 
agent is copper in the form of cuprous oxide. The 
process is to oxidize with an air blast some of the 
impurities directly and a part of the copper by air. 
The cuprous oxide formed dissolves in the bath and 
penetrates to all parts of it, reacting with elements 
which have a greater affinity than copper for oxygen 
and reducing out an equivalent amount of copper. 
These basic oxides further react with any acid material, 
such as silica in the furnace walls, that may be present 
and the resulting slag is skimmed off, leaving a purified 
bath holding a considerable quantity of cuprous oxide 
in solution. 

The reducing stage necessary to throw back the 
cuprous oxide is now accomplished by generating a 
hydrocarbon gas by the destructive distillation of hard 
wood poles thrust beneath the surface of the bath, 
which is covered by a blanket of carbonaceous material 
to protect it from any further oxidation. The various 
steps will now be taken up in detail in the order in 
which they occur. 

CHARGING 


A reverberatory furnace is used for this work oper- 
ated on a twenty-four-hour cycle. Starting with an 
empty furnace the first operation is charging. In the 
early days this was accomplished by hand, one pig or 
cathode being charged at a time. Two men would lift a 
pig to the end of a peel held in position at a charging 
door by a third man. This peel was a long heavy steel 
bar flattened like a paddle at one end. The three men 
would then thrust the peel into the furnace and flip 
the pi off at the desired location. 

Vacicus mechanical devices were tried to improve 
this practice, but for a long time the only successful 
innovation was the use of air lifts and tongs in placing 
the pigs on the peel. As furnaces gradually increased 
in size the time required to charge them became inordi- 
nate, and not only was the twenty-four-hour cycle 
badly disarranged, but the furnace cooled off badly 
during the delay. These difficulties led to trials of 
charging cranes developed in the open-hearth steel 
industry, but they were at first unsuccessful, due to a 
lack of fundamental differences between the two prob- 
lems. The open-hearth furnace has a small charge 
simply thrown in it while the copper reverberatory 
by the old practice was piled with pigs clear to the roof. 
The first result of mechanical charging was an enor- 
mous loss in cold capacity which more than offset the 
other advantages gained. This failure checked further 
development along these lines for some time until a 
special form of peel consisting of a fork with a special 
pushing device (Prosser & Ladd, U. S. Patent) 
was devised to replace the upsetting shovel of the old 
type. This crane met with immediate success, and it 
was found possible to charge 5000 Ib. at a time at a 
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rate of at least 200,000 lb. an hour and lose nothing in 
cold capacity as compared with the hand method, while 
at the same time charging a 200-ton furnace as quickly 
as the old 50 and 75-ton units had formerly been 
handled. 

The main thing in charging is to have material 
which will stack well. This means that pigs should 
have a good blister finish and not be overblown and 
that cathodes should be reasonably smooth. When this 
is not the case individual charges after piling in the 
furnace will spill and take up much more space. 

The next development along this line was the use of 
the crane for recharging after melting the first batch. 
In this way a certain molten tonnage in excess of the 
normal cold capacity of the furnace can be obtained. 

Then it was found that anode scrap could be re- 
charged to a certain extent while the metal was being 
poured. Finally cathodes were successfully charged 
while the refined copper was being poured (Addicks 
and Marks U. S. Patent No. 980,584). This will be 
referred to again later on. 

In this way the limit to size has been practically 
eliminated as mechanical charging will rapidly take 
care of any sizes of furnace which can be built and the 
cost has been brought down greatly as the hand method 
exposed the crew to very severe heat. 


MELTING 


The next step in refining is the melting of the charge. 
This consists merely of burning as much fuel as the 
furnace can take care of. Copper is a good conductor 
of heat and the piled-up charge through which the hot 
gases have to filter absorb heat very rapidly. The 
melting is divided into three stages: (1) “softening,” 
when the hot mass collapses; (2) “coming flat,” when 
the molten metal covers the softened mass; and (3) 
“coming afloat,” when the balance remaining on the 
bottom is absorbed. 

It has been found that a semi-bituminous coal run- 
ning about 20 per cent_in volatile matter gives a de- 
sirable length of flame for this work. It is most essen- 
tial that the coal should not form a fusible ash as deep 
fires are carried, and unless they are free burning a 
great deal of delay is encountered. In a refining fur- 
nace the old practice has been to fire heavily during the 
early stages of the refining and carry a bed of coke 
for heat during the later part so as to avoid sulphur 
from the fuel reaching the copper. With the present 
large charges, and particularly when recharging, while 
pouring it has been found necessary to fire more stead- 
ily and without any apparent untoward effect. 


FLAPPING 


When the charge is afloat a button is taken in a 
“say ladle,” and if this throws a “worm,” indicative of 
sulphur, a pole is introduced to agitate the bath, which 
is exposed to the air until a button sample shows a 
surface which is unbroken on cooling. This practice 
has a bearing on “overpoled” charges of refined copper 
to be taken up later. 

The system of using buttons for samples is very old, 
but still stands as the best method of controlling fur- 
nace refining. A small ladle with a cup about an inch 
and a half in diameter is warmed by holding over the 
bath for a moment, then used as a rabble to sweep a 
clean face at the spot where the sample is to be taken 
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and then plunged beneath the surface and quickly with- 
drawn. The sample thus obtained is allowed to “set,” 
when it may be dumped into water to cool for handling. 
Both the surface and the fracture upon nicking with a 
chisel and breaking in a vise give clear indications as 
to the state of the bath of copper. When sulphur is 
present a small voleano forms on cooling, which throws 
out a part of the metal which twists around as it 
chills much like a worm. When excess oxygen is 
present the surface shews a deep depression, and when 
the bath is nearly saturated with cuprous oxide this 
depression will break inward into a cavity. Copper 
at desired “pitch” for pouring will show a full round- 
ing slightly wrinkled surface. Overpoled copper be- 
gins to “spew” and show the above-mentioned sulphur 
indtcations. 

In the same way the condition of affairs may be 
noted by the color and structure of the fracture. When 
copper is saturated with cuprous oxide (about 6 per 
cent Cu.0, beyond which point further oxidation will 
only cause useless slagging) the fracture shows a 
marked cubical structure, brick-red in color. As the 
oxygen is poled out the structure becomes more fibrous 
and the color brighter until we reach the lustrous 
silky texture corresponding to properly refined copper. 

These simple tests enable a practiced eye to follow 
the refining operations with very satisfactory accuracy, 
and consequently metallographic and other methods 
have not come into use to any extent. 

When the sulphur has been poled out the flapping 
or blowing begins. Originally a rabble was swung 
from a chain at the furnace door and the surface of 
the metal flapped or broken into spray by swinging 
this back and forth with free admission of air at all 
doors. This is hot and fatiguing work, and as the size 
of furnace charges increased it again became necessary 
to find some mechanical substitute. This was accom- 
plished by blowing compressed air beneath the surface 
of the bath, sending up a fountain of molten metal 
instead of a mere splash and at the same time thor- 
oughly stirring the bath itself. The great objection 
to this procedure has from the beginning been the con- 
sequent damage to the furnace structure. The foun- 
tain is so violent that more or less of the spray reaches 
the roof of the furnace and the metal highly charged 
with cuprous oxide avidly attacks the silica brick 
wherever it touches it. The large modern furnaces 
tend toward excessive repair costs as one of their dis- 
advantages, and this corrosive action aggravates a sit- 
uation already bad. When basic or neutral materia! 
such as chrome brick is substituted for acid brick con- 
struction, this trouble disappears; otherwise constant 
attention must be given to restraining the men in con- 
trol of the air blast who naturally tend to over-vigor- 
ous application in order to gain time. Another remedy 
would be the use of low pressure air, which would not 
give such violent agitation, but the standard 80 Ib. per 
square inch general service air system around the plant 
is generally utilized. 

Chemically the method is very efficacious and the 
largest bath can be thoroughly saturated with cuprous 
oxide in a couple of hours at small expense. The iron 
pipe used gradually dissolves, but the amount of iron 
thus absorbed by the copper is proportionately so small 
as to be of no consequence even in a cathode melting 
furnace. 
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SKIMMING 


The next operation is the removal of the slag, which 
is simply pulled off with a rabble through the skim- 


ming door into suitable pots. ‘The skulls are later 


broken up and if the slag made was reasonably fluid, 
the large amount of metallics always present can be 
easily sorted out and returned to the furnace. Often 
slag rich in metallics is returned to the next charge. 
The general question of slag formation requires con 
sideration at length and will be taken up later on. 


COKING 


When the bath has been skimmed to a clean face, 
charcoal, coke or anthracite coal is spread over the sur- 
face to protect it from oxidizing influences during the 
subsequent poling operation. At first charcoal was 
exclusively used, particularly when melting cathodes 
on account of its low ash and freedom from sulphur. 
Then the much cheaper low-sulphur coke crushed to 
suitable size was substituted, reserving charcoal merely 
for the covering on the pouring ladle between the 
furnace and the casting machine, where the finishing 
touches are always put in adjusting the oxygen con- 
tent of the product. Finally buckwheat coal has been 
largely used on anode charges as the cheapest form of 
carbon for such work. 

As this blanket of floating fuel burns away it has 
to be renewed so that no bare surface be exposed to 
possible oxidation. 


POLING 


As regards poling, as the reduction of the excess 
cuprous oxide is called, little or no change has been 
made from early practice. As the furnaces have in- 
creased in size larger and longer poles have been used, 
but the method of forcing one end of a pole below the 
surface of the bath by using a chain tackle making 
an inverted lever against an iron cross bar is still in 
use. As the pole is consumed it is gradually fed in 
and a new grip taken with the chain until the stick 
becomes too short, when it is thrown into the furnace 
as a floating brand. Green hard wood gives the best 
results. 

The poling operation is a very clumsy one. The 
poles are hard to handle and bulky to store. When 
a single charge takes twenty-five young trees to pole 
it up it may readily be seen that the surrounding coun- 
try will soon be stripped of suitable timber and that 
transportation charges make the poling cost an ever- 
increasing burden. 

Oil poling has been tried with but partially satis- 
factory results. The reduction is very rapid when fue) 
oil is blown beneath the surface of molten copper, a 
few minutes’ time corresponding to two hours’ ordi- 
nary poling. In fact, its very rapidity of action is 
one of the objections to its use, as it is difficult to arrest 
the reducing action before the copper is “overpoled.” 
Another serious difficulty attendant on the use of oil 
when poling cathode charges is that the copper ab- 
sorbs sulphur or other impurities from the oil, which 
give a very curious appearance to its surface on cool- 
ing, and would doubtless make its sale difficult even if 
ho objectionable property were imparted to it. 

Finally oil poling is very variable in its expense. 
Apparently it is very easy to use twice the amount to 
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pole one charge that is necessary for another, the ex- 
cess oil being burned above the surface of the charge. 

These difficulties have prevented the general use of 
direct oil poling. Nevertheless it seems probable that 
the time will come when gas poling will be used. It is 
evident that an outside source of heat can be used for 
the destructive distillation of wood or that oil or coal 
gas could be made suitable for the purpose. In the 
case of wood the cheapest available form of waste could 
be utilized instead of valuable young trees. Such a gas 
could be readily controlled in its action and a gas 
made from wood waste would require no purification. 

As the poling operation proceeds sample buttons are 
frequently taken for examination, and when the desired 
amount of reduction as shown by these tests is nearly 
attained an ingot is poured and the nature of the “set” 
surface on the top of this casting inspected. When a 
full rounding surface is obtained the charge is ready 
to pour. Castings of different sizes require a different 
amount of unreduced oxide in order to obtain a level 
surface in an open mold. The final adjustment is 
therefore made in the casting ladle, where charcoal is 
added or allowed to burn thin according to the ap- 
pearance of the set on the castings being made. 

Should poling inadvertently be allowed to continue 
too long the charge becomes “overpoled,”’ a condition 
the symptoms of which are much better understood than 
the underlying causes. The surface of a casting made 
from such copper swells as it cools until it breaks or 
“spews,” giving a “worm” similar to that noted in con- 
nection with sulphur-bearing anode charges. While 
such a condition can be apparently rectified by a slight 
oxidation of the charge, copper in this state becomes 
unmanageable as regards its set, and such rapid vacil- 
lations are encountered while pouring that accepted 
practice is to flap the charge down again to “dry” 
copper and pole back to the proper oxygen content, or, 
in short, to re-refine the entire charge. The unstable 
condition can be controlled by adding certain sub- 
stances, notably lead, in small quantities, but as mere 
traces of lead make copper brittle the cure is worse 
than the disease. It is probable that sulphur plays 
some part in this peculiar behavior. 


POURING 


Furnaces up to 20 tons in capacity used to be ladled 
by hand, a group of five or six men each with a ladle 
holding some 15 or 20 lb. of copper forming an end- 
less chain between the “ladle hole” and the molds. 
The latter were made of cast iron or copper placed over 
a shallow bosh and the castings were dumped by hand 
into the water from which they were fished with suit- 
able tongs. The next development was the “bull ladle,” 
which is still in use at some places. This was simply 
a large ladle slung from an overhead crawl, enabling 
one man to dip out as much at a time as the five or six 
had done before. 

Then came the casting machines, which have de- 
veloped along several lines. Three general types are 
in use—the endless chain conveyor first developed by 
McCoy, the well-known Walker wheel and the varia- 
tion of this known as the Clark machine. 

The first, which has now gone out of use for wire 
bars, but is still occasionally employed for anodes and 
more recently in casting blister copper into pig, car- 
ried the molds on a link belt mechanism in front of the 
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spout, then lowered them on inclined rails into a bosh 
of water and then dumped the castings as the molds 
returned upside down on the return trip underneath 
the bosh. The Walker wheel, as its name implies, has 
a central hub carrying the rotating mechanism and 
radial arms supporting the molds. The Clark machine 
differs from the Walker chiefly in that the molds are 
carried parallel to the radial arms while on the latter 
they are placed circumferentially, and _ still further 
modifications have been made at the new Great Falls 
plant. 

The Walker scheme has two advantages over each of 
the other types due to the way the molds are placed 
when casting wire bars. When the length of the mold 
is in line with the stream of copper there is a decided 
wash, which tends to make “splashes” and “cold sets” 
in the finished bar. Then in order to bring successive 
molds in line it is necessary to start and stop the 
machine, which jars the partially set castings just 
made and tends to make “edges,” while the Walker 
wheel runs continuously, the pouring being done on 
the fly, so to speak. The lost motion and jarring of 
the link-belt type of machine was the chief reason for 
its abandonment in addition to higher maintenance 
The Clark machine has the advantage that it 
will accommodate the giant wire bars supplied to a 
certain extent to foreign wire mills. 

As the size of furnace began to outstrip even mechan- 
ical means for casting, always having in mind the de- 
sirability of completing a furnace cycle in an even 
twenty-four hours, the multiple-lip ladle was devised. 
In this way as many as four wire bars or eighteen 
ingots are poured at one movement of the intercepting 
ladle. Then came the twin ladle, and it was demon- 
strated that casting could be conducted at the rate of 
over 100,000 Ib. an hour. This could again be doubled 
by using two wheels. 

The bars are carefully inspected before shipment 
and any minor defects such as small “fins” cut off with 
a hammer and chisel., The temperature of the bosh 
water and also of the molds has much to do with the 
appearance of the finished product, although color due 
to slight films of oxide has not the importance at- 
tached to it to-day that was formerly the case. The 
bars should be dropped into the water as soon as possi- 
ble after solidification is complete. The molds, which 
upset but do not enter the water and are sprayed to 
cool them, should retain a temperature just sufficient 
to enable them to thoroughly dry and properly take the 
bone ash wash which is applied to prevent the bai® 
from sticking. On the other hand, the temperature of 
the bosh water itself must be held down by a circu- 
lating system to a point where it does not interfere 
with clear vision due to clouds of steam given off. 

Various materials have been tried out as substitutes 
for the rather expensive bone ash used in painting 
molds. It is necessary that the substance used should 
have a high melting point, have no tendency to enter 
into chemical combination with molten copper, and 
particularly give off no gaseous constituent under heat 
which would tend to make the casting porous. 

Lampblack serves the purpose, but is not readily 
applied. A smoked mold gives a beautiful casting. 
Pulverized silica is another substitute, but as the 
finish given is not entirely satisfactory its use is con- 
fined to anode work. 


costs. 
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Bone ash should be thoroughly calcined to be free 
from grease, which evolves gases in the mold. A 
typical analysis of bone ash is: 


Cee cccccccccccccemeceesecoscoesouseeeeosesee 97.69 per cent 


SPST TTTTE TTT TTT PTTL TTC. 1.01 per cent 
BED 66 6060464666 066000806005006 65004 G00R0RE OS EES 1.02 per cent 





BS ones deecdseceddesetocernececns se ebeanonsues 99.72 per cent 


Many of the minor physical defects in refined copper 
can be traced to improper mold wash. 

Another matter which needs attention is the chem- 
ical composition of the water used for cooling the 
copper. It is quite possible by constant evaporation 
coupled with an impure make-up water to obtain con- 
centrations of sodium chloride and other salts which 
will crystallize out on the surface of the hot molds in 
sufficient quantity to cause pinholes in the bars. 

The molds themselves can be made of either iron 
or copper, but the latter gives the best results. For 
many years molds were made by filling a built-up iron 
box with molten copper into which was thrust a core 
imprinting the desired shape. This method involves a 
complicated calculation of shrinkages starting with an 
iron mother core to produce a copper mother mold, 
which in turn makes copper cores from which the final 
molds are obtained. To-day this has been largely 
superseded by molding in sand with an ordinary 
wooden pattern. 

A mold generally fails by burning or by warping. 
Spongy spots can be hammered up, but a mold should 
be discarded before any appreciable sponginess is 
found in the castings produced. Cracks in a mold tend 
to hold water which steams while the copper is being 
poured. 

The general question of defects in refined copper and 
their causes will be discussed more in detail in a 
future article. 


THE FURNACE CYCLE 


A normal cycle for a large modern furnace would 
be about as follows: 


Charging . 3 hours 


Melting to “flatmess’’........... . 5 hours 
Recharging am pegged eoeeseeneceseseene’ soe Bee 
Melting to “afloat’.... .. 5 hours 
DE. cse0e6ee8¢6e000088 .. 2 hours 
ED si aaiaie ewe dlis 4 . Ll hour 
PEE cctatces .. 2 hours 
Pouring . 5 hours 

24 hours 


The fire is grated and rebuilt during the charging 
period. 
SLAG FORMATION 


The amount of slag made naturally varies with the 
nature of the charge. It is a minimum when melting 
straight cathodes. The addition of wire mill scrap at 
once increases it. In the anode furnace we have in 
addition to blister copper, black copper, silver building 
slag, liberator tank residues, cement copper, secondary 
scrap copper and miscellaneous clean-up material. 

It is possible to melt cathodes in a basic furnace 
and keep the slag made down to a small fraction of 1 
per cent of the weight of the charge. In order to do 
this care must be taken to keep clay used for luting 
up the furnace doors from getting into the bath and 
the fire must be so managed as to blow as little coal 
ash over as possible as it increases siag by uniting 
with copper oxide. 
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On the other hand, a foul anode charge may make 20 
per cent of slag and still represent good work. Repre- 
sentative slag assays are given in Table I. 


TaBLe I—REFINING FURNACE SLAG ASSAYS 
Per Cent Copper Iron Nickel Insoluble Lime Sulphur Arsenic 
Anode slag....40.51 65.30 6.99 38.74 0.25 0.17 21 
Wirebar slag..48.55 2.99 41.73 0.53 0.19 








When nickel is present in quantity an infusible scoria 
is formed which carries with it a mass of metallics. 
Tin likewise forms a blanket of stannic oxide, which, 
however, can be fluxed. 

Although the elimination of the elements occurs in 
the order of their oxidizability the separations are not 
sharp, and while a certain classification of impurities 
for further treatment can be roughly made, the losses 
in any such plan to separate lead, tin, zinc, etc., must 
necessarily be large, due to overlapping. 

In the same way the copper slagged off carries with 
it some gold and silver. When anode assays over a 
period of time are compared with corresponding anode 
slag assays the silver appears too high. This is due 
to the large amount of silver brought into the charge 
in silver-building slags, which is not efficiently col- 
lected in the anodes but is passed on to the anode 
slag retreatment stage before it is again associated 
with the copper. Table II gives some assays where 
true comparisons can be made for both anode and wire 
bar furnaces. 


TaBLe II—RELATIVE SLAGGING OF GOLD AND SILVER 

Per Cent Oz. per Oz. per 

Copper Ton Silver Ton Gold 
Anode slag 32.50 14.3 0.27 
EE nade ce due aos 99.44 81.48 2.299 
Compensated slag assay 99.44 43.75 0.826 
Slagging ratio ........ 1.000 0.537 0.359 
.. 0 Cf” ee - 48.55 1.35 0.0140 
Pt bien kes be nurs ie60 one 99.94 1.40 0.0104 
Compensated slag assay.. 99.94 2.76 0 0286 
SE GED cantaceneces 1.000 1.97 2.75 


The surprising difference in the behavior of the wire 
bar furnace is due to the fact that the silver and gold in 
the cathodes is not alloyed with the copper but me- 
chanically entangled as wandering anode slimes. Upon 
fusion some of this slime floats and is skimmed off 
with the slag. It is not all released, however, as we see 
not only by direct assay of the wire bars but from the 
lowering of electrical conductivity by one or two per 
cent when wire bars are compared with cathodes. 

The general question of making anodes from foul 
material will be reserved for treatment in a separate 
article. 


THERMAL EFFICIENCY OF THE REFINING FURNACE 


The coal consumption of a large modern refining fur- 
nace under average operating conditions is about 12 per 
cent of the good product made. As the coal used in ob- 
taining this figure runs about 13,750 B. T. U. per 
pound the heat requirement is 13,750 x 0.12 or 1650 
B. T. U. per pound of copper produced. 

if we take the mean specific heat of copper at 0.11 
and the latent heat of fusion as 80 B. T. U. per Ib. and 
assume that copper is charged at 70 deg. F. and poured 
at 2170 deg. F. we have the net heat input required 
0.11 x 2100 + 80 or 311 B. T. U. per lb., giving an effi- 
ciency of 311 — 1650 or about 19 per cent. Waste heat 
boilers now recover heat equivalent to at least 6 Ibs. 
water from and at 212 deg. F. per lb. coal burned in the 
furnace. This is equivalent to 966 x 6 x 0.12 or 696 
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B. T. U. per lb. of copper, bringing the overall thermal 
efficiency up to 1007 —— 1650 or about 61 per cent. 

It will therefore be seen that operating as a simple 
reverberatory the furnace is very wasteful but that 
when there is a demand for steam the combined fur- 
nace and boiler is nearly as economical of heat as would 
be an electric furnace. The general question of waste 
heat boilers will be dealt with in a later article. 


RETREATMENT OF SLAGS 


Slags made from normal anode and refining furnace 
charges require reduction with the substitution of an- 
other base to free the copper. As the slags from cath- 
ode charges carry very small values in gold and silver 
they are sometimes kept separate from the anode slags 
and the copper recovered therefrom made into casting 
copper in order to avoid the cost of passing this metal 
through the anode furnace and tank house steps of the 
process. 

The simplest means of reduction is a small blast 
furnace operated with limestone and pyrites cinder as 
fluxes and making black copper as a product. A furnace 
much smaller than 44 in. x 66 in. gives trouble in keep- 
ing the crucible open and as even this small size has a 
capacity in excess of the requirements of most refin- 
eries, it is often necessary to run intermittent cam- 
paigns. 

If true black copper is made—say 97 per cent cop- 
per carrying considerable iron—a very bad slag is in- 
evitable, the copper running 2 or 3 per cent therein. 
As a rule there is enough sulphur in the iron flux used 
to produce a little matte, and a copper running about 
94 per cent and a slag of 0.6 per cent is made. This 
product delays the work in the anode furnace unless it 
is systematically charged back day by day, as small 
quantities of sulphur take some time to blow out of an 
anode charge. 

Where a smelter is operated in conjunction with a 
refinery, these furnace slags are usually added to the 
ore charge. The reducing action in a matting furnace 
is hardly strong enough to thoroughly decompose these 
high grade silicates and a noticeable increase in oxi- 
dized slag losses always follows their addition to the 
charge. 

They are also very difficult to accurately sample on 
account of the metallics contained and the refinery 
will suffer and the smelter correspondingly gain un- 
less special supervision is exercised over this sampling, 
as the workmen naturally avoid metallics in taking the 
sample as they give such trouble in the crushing. 

Finally nothing is gained in cost by matting these 
slags, as the advantage of the larger scale of operation 
and somewhat lower slag losses is offset by the samp- 
ling costs and complication of adding sulphur to this 
high grade sulphur-free material only to blow it out 
again in the succeeding converting operation. The an- 
ode furnace gains somewhat however in not having any 
low grade black copper to treat. 


FUTURE DEVELOPMENTS 


Great progress has been made in the development of 
the refining furnace and not much remains to be done 
along purely structural and mechanical lines. In 
twenty years the 24-hour charge capacity has been 
changed from 20 tons to 250 tons and furnaces of 
greater capacity could easily be built were there any 
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justification for it. The copper is handled mechanically 
both in and out of the furnace. The hearth is now con- 
structed of magnesite brick when a corrosive charge is 
to be handled. The walls and verb and sometimes thé 
entire roof are now built of chrome brick to withstand 
the copper oxide wash. 

In firing the furnace there is yet some room for pro- 
gress, but when it is considered that an open hearth 
steel furnace takes four times as much fuel per ton of 
product, it will be seen that there is not the same justi- 
fication for expensive gas firing equipment. Either oil 
or gas firing may be successfully applied, however, and 
commercial factors may some day call for their intro- 
duction. The poling operation as already pointed out 
will doubtless in time be replaced by gas reduction. 

Metallurgically the anode operation is quite satis- 
factory. The melting of cathodes is not in such good 
shape, however, as here what should be a simple melt- 
ing is expanded into a complete refining. This has been 
attacked in two ways—by the use of the electric fur- 
nace and by continuous melting. 

The electric furnace is not very promising as it has 
already been shown that with a waste heat boiler at- 
tached the heat efficiency of the reverberatory is high 
enough to give electric heat from steam driven gener- 
ators a hopeless handicap. Then the high electrical 
conductivity of copper, the shape of the cathodes to be 
melted and the necessity of having the product abso- 
solutely free from bits of charcoal or other resistor ma- 
terial, introduce limitations in the design of the 
furnace. 

It must also be remembered that there is a slight re- 
fining done in melting cathodes as shown by the con- 
centration of impurities in the slag as well as the 
effective elimination of sulphur brought in as entrained 
sulphates from the electrolyte. 

Continuous melting is more attractive. The method 
already described of charging large quantities of cath- 
odes during pouring and carefully excluding all acid 
material from contact-with the bath to avoid the for- 
mation of slag has been for some years in successful 
use and might be called semi-continuous melting. It is 
obvious that the principle could be extended until the 
amount charged just balanced the amount poured, but 
this requires slow casting rates in order to keep the 
heat up and introduces some practical difficulties. The 
sulphur is controlled in this method by inserting piles 
of cathodes which do not fully submerge in the molten 
bath. This gives the opportunity for a little oxidation 
of the exposed sheets before the mass softens and be- 
comes immersed. 

Various patents have been issued for plans which 
virtually combine a blast furnace melting with a rever- 
beratory fore-hearth. Copper is so readily contami- 
nated by contact with products of combustion, etc., 
however that it is difficult to apply methods of direct 
melting without having to go through a large part of 
the regular furnace treatment afterwards. 

Perhaps the weakest point in the present reverbera- 
tory practice lies in the system of utilizing labor. Cus- 
tom has placed a crew in charge of each furnace. Orig- 
inally a night crew did the melting and rabbling and 
some of the poling while the day crew would attend to 
the ladling and charging. As a number of men were 
required for hand ladling this fitted in with the heavy 
work of charging. All the furnaces were supposed to be 
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ready to cast early in the morning and the crew kept 
hours depending upon the furnace which would gener- 
ally get progressive—later during the week, the over 
Sunday period being used to catch up. 

When mechanical ladling was introduced it became 
necessary to organize special labor gangs to assist in 
the charging of the furnaces which now were much 
larger and with a reduced ladling crew. 

Mechanical charging, however, eliminated this 
trouble and the necessary crew for handling a furnace 
is very small. The old system is therefore beginning to 
give way to one where instead of operating in unison 
the furnaces are intentionally staggered. In this way 
they may be skimmed one after another, for example, 
and a casting crew can be organized who will go from 
ome furnace to another and be replaced by a new shift 
at a predetermined hour, making the men entirely in- 
dependent of the behavior of individual furnaces. When 
this is fully accomplished furnace work will become a 
less arduous and less specialized occupation. 





Recovery of Sulphur from Illinois Coals 
By Joseph E. Pogue 


Illinois coals contain from i to 6 per cent of sulphur. 
This is present chiefly in the form of a brass-yellow 
metallic mineral, known technically as pyrite or mar- 
casite, but called commercially “coal-brasses” and 
termed by the miners “sulphur.” This material occurs 
as small seams, lenses, and nodules scattered through 
the coal, and is generally looked upon as an objection- 
able impurity, because it must be removed before the 
coal is marketed. As a matter of fact, however, this so- 
called impurity is a raw material of value for the manu- 
facture of sulphuric acid, and its worth at present is 
from three to four times as great as that of the coal 
itself. Its recovery, therefore, in those mines in which 
it is now thrown aside affords a good opportunity for 
turning a troublesome waste product into profit and 
thus establishing a new source of revenue with little 
added effort. Into such strong demand has pyrite come 
that there is even a possibility that some mines, aban- 
doned because of the unusually high sulphur content of 
their coal, may be reopened and successfully operated 
as pyrite producers, with coal as the incidental or by 
product. 

A few of the Illinois coal mines for a number of years 
have been recovering their pyrite and selling it to near- 
by chemical works; but the output of the entire State 
for any given year has never exceeded 27,000 long tons, 
and the total value of the pyrite produced from 1907 
to the present in round numbers amounts to only 
$400,000. These figures fall far short of the possibilities 
of the State in this respect. With a coal production 
around 60,000,000 tons a year and pyrite worth upwards 
of $8 a ton, the Illinois coal fields have the opportunity 
of greatly extending their pyrite yield and of building 
up a substantial by-product industry around this min- 
eral. 

The time is unusually favorable for doing this. Con- 
ditions growing out of the world war have created an 
unprecedented demand for pyrite. Before the war, the 
United States was producing about 3,500,000 tons of 
sulphuric acid per year, nearly two-thirds of which was 
made from pyrite imported from Spain. The extraordi- 
nary impetus given to chemical manufacture by the war 
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needs of the Allied Governments has succeeded in large 
ly increasing our sulphuric acid requirements, while the 
submarine campaign has cut off a large share of the 
Spanish ore and endangered the meager supplies still 
being received from that source. The situation, there- 
fore, is serious and even critical; for sulphuric acid is 
not only esential to the manufacture of explosives and 
fertilizers, but is required in practically every chemical 
industry, and in consequence underlies the whole fabric 
of our industrial life. An impaired sulphuric acid pro- 
duction would be fraught with the most serious indus- 
trial consequences. The pyrite situation reached its 
climax during the past few months, and a realization 
of the importance of this matter has created a lively 
activity on the part of both American industry and the 
Government to develop sufficient domestic raw materials 
to meet the current sulphuric acid needs before the py- 
rite reserves on hand become exhausted or the Spanish 
mines be completely barred. 

There are four domestic sources of materials suitable 
for the manufacture of sulphuric acid. These must not 
only be looked to to tide over the present emergency, 
but they also have the opportunity of establishing under 
present circumstances an enlarged output which can 
replace part at least of the Spanish supply in the period 
succeeding the war. The first of these sources is in- 
cluded in the many small deposits of pyrite and related 
sulphides scattered through the Eastern States. These 
were formerly unable to compete with the Spanish ore, 
brought to this country cheaply as ballast by Medi- 
terranean freighters; but now, enlivened by favorable 
prices, they are contributing an appreciable tonnage to 
acid plants. The second source is formed by the fumes 
of many smelters, chiefly in the Western States, form- 
erly allowed to go to waste, but now turned into acid. 
This was the most important domestic source of sul- 
phuric acid even before the war, and is now producing 
at an increased rate; but it is incapable of meeting the 
situation alone, not only because unable to produce a 
sufficient tonnage, but more especially because costly 
freight hauls wall off the eastern and mid-western man- 
ufacturing centers. The third source is the large de- 
posits of native sulphur at Sulphur, Louisiana, and 
Bryan Heights, Texas, which produce a very pure pro- 
duct, too highly priced under normal conditions to com- 
pete with pyrite, but which may be drawn upon to meet 
the pyrite shortage during the present emergency. The 
final source is the pyrite or “coal-brasses,” partly saved 
but largely wasted, in connection with bituminous coal 
Mining, a source capable of considerable enlargement, 
particularly in Illinois where the pyrite content of the 
coal in many localities is sufficiently great to afford sig- 
nificant quantities of this valuable and desirable ma- 
terial. 

The State Geological Survey desires to bring to the 
attention of the coal-mining interests of Illinois the 
urgeney of the pyrite situation, with the hope that the 
pyrite possibilities of each mine will be given careful 
consideration. It is believed that if pyrite be recovered 
from all mines in Illinois in which it may be produced at 
4 profit, the output of the State will be raised to a sig- 
nificant figure, a paying side-industry will become per- 
Manently attached to the mining of coal, and much- 
needed assistance will be rendered the United States in 
the present military emergency. 

To those operators who are interested in the com- 


mercial possibilities of pyrite recovery, reference may 
be made to a publication by E. A. Holbrook, issued by 
the Engineering Experiment Station of the University 
of Illinois, dated August 20, 1917, and entitled, “The 
Utilization of Pyrite Occurring in Illinois Bituminous 
Coal,” copies of which may be obtained by addressing 
the State Geological Survey, Urbana. This paper gives 
detailed specifications, based on careful experimental 
tests, for a simple mill, which may be installed at an ap- 
proximate cost of $18,000, capable of producing from 
hand-picked material 50 tons of commercial pyrite per 
8-hour day, at a profit of $1.50 a ton. 

The State Geological Survey is seeking to bring the 
matter to a head at the earliest possible moment and is 
therefore sending a representative to the principal coal 
districts in which pyrite is known to occur in signifi- 
cant quantity. He will be prepared to furnish a list of 
the available markets and the requirements which the 
material must meet to be accepted for acid manufae- 
ture; to discuss the general industrial situation in re 
gard to pyrite, with special reference to the oppor- 
tunities for continued development after the war; to 
furnish specifications of mill installation for handling 
the product; to gather data for estimating the total 
pyrite possibilities of the State; and in general to 
render such assistance toward stimulating production 
as lies within the power of the State Geological Survey. 

The need is urgent for an increased pyrite production 
in the United States. The opportunity is present for en- 
larging the output in Illinois. A response to the pres- 
ent situation will result not only in profit to the coal 
mining industry of the State, but will constitute an im- 
portant contribution toward solving one of the most 
critical resource problems faced by the nation today. 

But the issue is even more far-reaching than that 
involved in the opportunity of profit or even of patri- 
otic service. It is becoming more and more evident that 
the best interests of any industry lie along the line of 
co-ordinated development, not only of all possibilities 
within itself, but of all points of contact with other 
industrial activities as well. Industrial aloofness is be- 
coming as impossible of economic justification as is na- 
tional isolation. The establishment on a firm basis of a 
by-product development in conection with coal mining 
assumes in this light, an importance out of proportion 
to its measure in tonnage or value involved. To add a 
new facet to the Illinois black diamond may not com- 
plete its brilliance, but it will augment its luster. 


State Geological Survey, 
Urbana, Illinois. 





Chicago Companies Foregoing Holiday Cards 

A number of companies in Chicago, including the 
large steel companies, have this year decided not to 
distribute holiday greeting cards but to give the money 
formerly spent for this purpose to war-relief organi- 
zations such as the American Red Cross, American 
Fund for French Wounded, etc. Among the com- 
panies which are doing this are the following:  IIli- 
nois Steel Company, Morden Frog & Crossing Company, 
American Steel & Wire Company, Universal Portland 
Cement Company, Lackawanna Steel Company, Car- 
negie Steel Company, Inland Steel Company, Chicago 
Railway Equipment Company, A. M. Castle & Com- 
pany, The P. & M. Company, A. J. O’Leary & Son 
Company. 
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Laboratory Methods for Benzol-Recovery 
Plant Operation—II 
By F. W. Sperr, Jr. 
Chief Chemist, H. Koppers Co 
(Continued from Page 555) 


Method for the Boiling Point Tests uf Benzols 


An interesting article could be written descrip- 
tive of the evolution and standardization of the boiling 
point test which is in universal use by all makers and 
users of the various benzols. It is not, however, our 
purpose to do this, but we shall simply give the details 
of the method that we are employing at present, in the 
belief that some of these details—which have hitherto 
been omitted in the descriptions of this method pub- 
lished in various American books and journals—may 
be found in convenient form to include in standard 
specifications. 

The European method—which is referred to two or 
three times in our description—may be found in 
Lunge’s “Coal Tar and Ammonia,” fourth American 
Edition, p. 755. The American method was described 
about six years ago by S. R. Church (Jour. Ind. Eng. 
Chem., 1911, p. 227, V. Drawing No. 8, p. 232). A 
number of modifications have since been more or less 
widely adopted, such as the substitution of the standard 
Engler flask for the 200 cc. Jena flask, and it is prob- 
able that the most up-to-date description of the method 
is that given in the Gas Chemists Handbook, recently 
published by the American Gas Institute (p. 180). It 
is stated that the method in the Handbook is adapted 
with some modification from the report of Sub-Commit- 
tee D-1 A. S. T. M., 1915. In the notes appended to 
our description, reference will be made both to the 
A. G. I. and the A. S. T. M. committee report.* 

After experience with both the European and the 
American methods, there can be no hesitation in affirm- 
ing that the latter is superior, but it still suffers the 
fault that many of its essential details have not been 
standardized with sufficient precision. 


FLASK 


The flask used shall be the standard Engler flask, as 
described in various standard works upon petroleum 
such as Redwood, Hole, etc. The flask is of globular 
shape 6.5 cm. in diameter, with a cylindrical neck 1.6 
em. in internal diameter, and 15 cm. in length. Half 
way up the side of the neck a vapor tube of not less 
than 5 mm. diameter and not less than 10 cm. nor more 
than 12 cm. in length extends at an angle of 75 deg. 
downward to the condenser. The junction of the vapor 
tube with the neck of the flask is 9 cm. above the sur- 
face of the oil when the flask contains its charge of 100 
ee. of oil. 

Notes: Redwood’s description, as quoted by the 
A. G. I. and the A. S. T. M., omits the position and di- 
ameter of the vapor tube, both of which are important. 
With a vapor tube too long or too constricted in di- 
ameter, a pressure is produced within the flask during 
distillation, which has a material effect on the boiling 
point. 

. CONDENSER 

The condenser tube, see Fig. 5, shall consist of a 

straight piece of thin glass 24 in. in length, having an 





*See also the recently published Standard Method for Testing 
Paint Thinners other than Turpentine—A. S. T. M. standards 
adopted in 1917, p. 7. 
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inside diameter of ‘2 in. throughout. There shall be 
no constrictions or irregularities in the condenser tube. 
The tube shall be fitted with a 15-in. jacket having 
connections for cold water. The tubulature of the dis- 
tilling flask shall be inserted through a tightly fitting 
cork 2 in. into the condenser tube. 

Notes: A. G. I. specifies tube of thin glass 24 in. 
in length. Does not specify diameter of tube nor length 
of jacket. One form of condenser is objectionable be- 
cause the enlarged adapter holds a small amount 
of benzene and cannot be thoroughly drained in the 
position shown. The side neck of the distilling flask 
should project some little distance beyond the cork in- 
stead of being flush with the cork. The A. S. T. M. 
condenser is of the trough type 15 in. long, having a 
tube of thin brass ‘% in. internal diameter by 22 in. 
long. The lower end of the condenser is cut off at an 
acute angle and is curved down for a length of 3 in., 
so as to project at least 1% in. into the 100-cc. cylinder 
used as a receiver. A pasteboard cover should be 
placed over the top of the cylinder and surrounding 
the condenser tube. The choice between the trough 
and the ordinary Liebig condenser jacket is simply a 
matter of personal preference. The same is true of the 
choice between glass and brass for the condenser tube. 
In using the trough, arrangements should be made for 
continuous circulation of water. In benzol work it is 
not necessary to have the end of the tube curved, as 
recommended by the A. S. T. M., and the straight tube 
considerably facilitates cleaning. 


BURNER 


A standard Bunsen burner having separate adjust- 
ments for regulating the supply of gas and air shall be 
used. The opening at the top of the burner shall be 
5/16-in. diameter. When making distillations the flame 
of the burner must be so regulated as to be blue at any 
portion of the top. 

Notes: A. G. I. and A. 8S. T. M. give no specifica- 
tions. The burner recommended is the one most com- 
monly used in this work. The specification regarding 
the character of the flame is borrowed from European 
specifications, and is good practice, since a smoky flame 
may give unsatisfactory results. 


FURNACE 


The flask sits on an asbestos slab ‘4 in. thick and 6 
in. square, having a circular hole 1 in. in diameter in 
its center. The furnace is cylindrical in shape, 5 in. 
in diameter and 8 in. tall. It has four round holes— 
1 in. in diameter—equally spaced around the top, |o- 








CONDENSER ARRANGED WITH FLASK AN” 
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FIG. 5. 
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cated 4 in. below the top, for the escape of products 
of combustion. 

Notes: A. G. I. specifies a 114-in. opening in the as- 
bestos. A. S. T. M. specifies a 144-in. opening. The 
Barrett Company’s laboratories have found a 1-in. 
opening much more satisfactory, and our own tests con- 
firm this. The following comparisons may be of in- 
terest: 


Using a 1'4-in. opening in the asbestos flame guard. 


Jena Flask Engler Flask 

First drop 79.72 79.65 

5% 80.12 80.15 
10% 80.22 80.25 
20% 80.32 80.27 
30% $0.32 80.30 
10% 80.32 80.33 
50% 80.32 80 35 
60% 80.32 80.35 
70% 80.33 80.35 
80% 80.37 60.35 
90% 80.42 80.45 
Dry $1.02 $1.25 
Using a 1 inch opening in the asbestos flame guard. 

Jena Flask Engler Flask 

First drop 79.87 80.01 

5% 80.22 80.33 
10% 80.34 80.35 
20% 80.36 80.36 
30% $0.36 80.36 
40% 80.36 80.36 
50% 80.36 80.36 
60% 80.36 $0.36 
70% 80.36 80 36 
80% 80.37 80.36 
90% 80.38 80.37 
Dry 80.41 80.44 


It can readily be seen from the above figures that the 
l-in. Opening is the better size for the following rea- 
sons: 

1. With a 1-in. opening it is difficult to drive over the 
first drop too rapid'y, and different operators will not 
vary greatly. 

2. It is almost impossible to run the distillation too 
fast. 

3. With only a 1-in. opening the dry point is much 
easier obtained, as the tendency to superheat is greatly 
reduced. 

The shield recommended by the A. G. I. Handbook 
is unsatisfactory because it would be almost impossible 
to determine the “dry point” satisfactorily. 

The one recommended by A. S. T. M. is rather cum- 
bersome. 

The shield above recommended is copied after Euro- 
pean practice and has always given very good results. 


RECEIVER 


An ordinary 100-cc. graduate (graduated in 1 cc.) 
is used for the receiver. Graduations must be clear 
cut and distinct. The graduate should be approxi- 
mately 1 in. in diameter. The mark for each 10 cc. 
should be longer than the intermediate markings and 
should be plainly numbered. 

Notes: This is essentially the same as specified by 
the A. G. I. and the A. S. T. M., but the specifications 
have been made more definite. 


THERMOMETER 


All distillation thermometers shall be made of re- 
sistance glass of a quality equivalent to suitable grades 
of Jena or Corning makes. They shall be thoroughly 
annealed. They shall be filled above the mercury with 
inert gas which will not act chemically on nor con- 
taminate the mercury. The pressure of the gas shall 
be sufficient to prevent separation of the mercury col- 


umn at all temperatures of the scale. There shall be 
a reservoir above the final graduation large enough so 
that the pressure will not become excessive at the 
highest temperatures. The thermometer shall be fin- 
ished at the top with a small glass ring or button suit- 
able for attaching a tag. Each thermometer shall have 
—for identification—the maker’s name and a serial 
number. 

For the boiling determination of crudes and solvent 
naphthas the thermometer shall be graduated from 
0 deg. to 400 deg. C. at intervals of degrees Centigrade. 
Every fifth graduation shall be longer than the inter- 
mediate ones, and every tenth graduation beginning at 
zero shall be numbered. The graduation marks and 
numbers shall conform to the following dimensions: 


385 maximum 

7, tolerance 0.5 

5 minimum and shall not 
exceed that of stem 

12.5, tolerance 2.5 


Total length, mm. 
Diameter of stem, mm. 
Diameter of bulb, mm. 


Length of bulb, mm. 

Distance 0 deg. to bottom 
of bulb, mm. 

Distance, 0 deg.-400 deg. 


30, tolerance 5 
295, tolerance 10 


The accuracy of the thermometer when delivered to 
the purchaser shali be such that when tested at full 
immersion the maximum error from 0 deg. to 200 
deg C. shall not exceed 0.5 deg. ; 200 deg.-300 deg. C., it 
shall not exceed 1 deg. C.; 300 deg.-375 deg. C., it shall 
not exceed 1.5 deg. C. The sensitiveness of the ther- 
mometer shall be such that when taken at a tempera- 
ture of 26 deg. C. and plunged into a free flow of 
steam the meniscus shall pass the 90 deg. C. mark in 
not more than 6 seconds. 

For the boiling determination of pure benzene and 
pure toluene the thermometer shall be graduated from 
70 deg. to 120 deg. C. at intervals of 1/10 deg. C. Each 
graduation for half degrees shall be longer than the 
intermediate ones, and each degree beginning at 70 
deg. C. shall be numbered. The graduation marks and 
numbers shall be clear cut and distinct. The ther- 
mometer shall conform to the following dimensions: 


Total length, mm. 
Diameter of stem, mm. 
Diameter of bulb, mm. 


460 maximum 

7, tolerance 0.5 

5 minimum, and shall not 
exceed that of stem 

Length of bulb, mm. 12.5, tolerance 2.5 

Distance 70 deg. C. to bot- 
tom of bulb, mm. 

Distance, 70 deg. C. to 120 
deg. C., mm. 


95, tolerance 5 


330, tolerance 10 


The thermometer, when delivered to the purchaser, 
shall be furnished with a calibration sheet by the 
maker, with corrections at 80 deg. C. and 110 deg. C., 
together with the difference between the expansion of 
the mercury and glass used, for making correction for 
emergent stem. All thermometers shall be calibrated 
for total immersion. 

Notes: The thermometer for the determination of 
crude materials is the same as specified by the A. G. L., 
and has some slight differences from the A. S. T. M. 
description. It is necessary in addition to this to have 
a very accurate thermometer for tests of pure benzols. 
We have found the thermometer described above to be 
very much more satisfactory than the one described on 











588 


p. 187 of the A. G. I. Handbook. Most specifications 
for pure benzene call for a range of 2 deg. A single 
interval on the scale of the A. G. I. thermometer 
amounts to 10 per cent of this range, and the gradua- 
tions are so close that it is difficult to interpolate 
satisfactorily. 


METHODS OF DISTILLATION 


The flask, connected with the condenser, shall be filled 
with 100 cc. of the material at 15.5 deg. C., which shall 
be measured in the 100 cc. receiving cylinder. The 
same cylinder may be used without drying as the re- 
ceiving vessel for the distillate. The thermometer 
shall be inserted through a tightly fitting cork in the 
neck of the flask so that the top of the thermometer 
button will be on a level with the bottom of the side out- 
let in the neck of the flask and in the center of the neck. 
The distillation shall proceed at a rate of not less than 
4 nor more than 5:cc. per minute into the receiving 
cylinder. The flask must be heated very slowly just 
before the first drop comes over in order that the 
thermometer will register the correct temperature. 
The temperature at which the first drop leaves the end 
of the condenser shall be considered the initial boiling 
point. In testing pure benzols and refined naphthas, 
the distillation shall be continued until the last drop 
ig vaporized, when a puff of white vapor usually appears 
in the bottom of the flask. The temperature at this 
point shall be considered the end or dry point of the 
distillation. The total yield of distillate shall not be 
less than 97 per cent. 

Notes: In making tests of pure benzene, toluene, 
xylene and refined naphthas, it is our practice to record 
the following temperature readings: First drop, 5 per 
cent, 10 per cent, and each 10 per cent thereafter to the 
dry point. The intermediate readings may be omitted 
at discretion, but often serve a useful purpose in benzol 
plant operation. In tests of light oils, it is our practice 
to record the following readings: Temperature of the 
first drop and per.cent distillate at the following tem- 
peratures: 80 deg. C., 95 deg. C., 100 deg. C., 120 deg. 
C., 150 deg. C., 180 deg. C., 200 deg. C. In case the 
dry point should come before any of the above temper- 
atures are reached, ‘this is recorded and the distillation 
discontinued. Doubtful products and residues are dis- 
tilled in a 200-cc. glass’ flask similar to Fig. 3, p. 556, 
using a 100-<c: sample and a thermometer having 
a range between 70 and 400 deg. C. Temperatures 
are recorded for the following: 5 cc., 10 cc., 20 cc., 30 cc., 
40 cc., 50 cc., 60 ec.,'70'ec., 80 cc., 90 cc., 95 cc. In case 
of the still residues, the distillation is stopped when the 
oil beomes extremely thick and viscous. In making 
boiling-point tests of refined or pure benzols it is often 

important that corrections for emergent stem and 
barometric pressure be made. (In the case of crude 
materials this is not so essential.) 


EMERGENT STEM CORRECTION 


Let C = Number of degrees Centigrade to be added to 
the observed temperature. 
N = Number of.degrees of the stem exposed. , 
T = Average temperature of the bulb. 
t = Average temperature of the stem. 
K = Correction, factor for the thermometer (i.e., 
the difference between the coefficients of ex- 
pansion of mercury and glass). , 


METALLURGICAL AND CHEMICAL ENGINEERING VoL. XVII, No. 10 








Then: C = KN (T—+t). 
For example: 


Observed temperature = 80 deg. C. 
Steam temperature = 25 deg. C. 
Degrees emerging (from top 

flask to 80 deg. C.) = 15 deg. C. 
Thermometer coefficient = 0.000154 
80 deg. C. — 25 deg. C. = 55 deg. C. 


15 deg. x 55 deg. x 0.000154 = 0.12787 = 0.13 deg. C. 
Temperature corrected for 
emergent stem = 80.13 deg. C. 
BAROMETRIC PRESSURE CORRECTION 


The difference of temperature for each millimeter 
between 720 mm. and 786 mm. is in the case of: 


DD. 206 ceentieth 6eeenatesdus 0.043 
DT vivcnseabebcesdcoeeeene 0.047 
DT ccictandiebsadedceesineees 0.052 
50 per cent Benzol.............. 0.0461 
90 per cent Benzol.............. 0.0453 


For example: 

If barometer reading is 754.7 mm. (at 0 deg. C.) and 
thermometer (corrected for emergent stem) is 80.13 in 
the case of benzene: 

760 — 754.7 = 5.3 mm. 


0.043 * 5.3 0.2279 = .23 deg. C. to be added. 
80.13 deg. +- 0.23 deg. = 80.36 deg. C. corrected tem 
perature. 


Note: It must be borne in mind that if the barometer 
reads above 760 mm. the barometric correction must be 
subtracted. 


Exports of American-Made Dyestuffs from 
the United States 


The new classification used since the beginning of 
the current fiscal year by the Bureau of Foreign and 
Domestic Commerce in its monthly statements of do- 
mestic exports shows separately for the first time the 
item of aniline dyes. For the month of July the ship- 
ments of American-made aniline dyes from the United 
States to foreign countries amounted to $497,106. 

Of all the industries created or developed as a di- 
rect result of war conditions, none has shown more 
rapid progress than American dyestuffs. From only 
seven establishments, in which 528 people were en- 
gaged in producing 6,619,729 pounds of coal-tar col- 
ors, valued at $1,126,699 in 1914, the industry has de- 
veloped until now it not only supplies the domestic 
demand for colors, but also part of the foreign market 




















Juiy Seven Mowrns Expive Jr 
Articles, and Countries to which ——— —_ ——_ ~ 

Exported 1916 1917 | 1915 | 1916 19! 
: ail 
Dyes and dyestuffs $687,555 $1,270, 251/$4, 084,343) °$7, 15, 689 
Aniline dyes... .. aie : eccebeedl ; #407, 106 
Lorwood extract. ... : ees 205 024 . esses] 205,008 
All other........ Bt ees 576,579, i= | $576,570 
Total, dyes and dyestuffs... $687,555 $1,278,709 $1,270, 251/$4,084,343, $8, 4°. 308 
rance....... $30,139 $203,601) $18,152 $237,558) $505.7¢ 
Italy... 29,662) 66,854) 237,662) 610,531) 1,105,000 
Rusia in Europe 56.875) ...... 5,922) 333.904) 683 
iisass 22.031, 100,170 13,814) 175,586) = 779, 497 
United Kingdom 128,758 363.527) 430,187) 483,458) 1,9 4,325 
‘anada....... 135,442, 80.551] 347,733) 1,190,655, 7,337 
RE 2) 5 cual vediahas 2.689 34,729) 413) 99.007) 413 iM 
Argentina 22.696 43.610} 25,400) 134.457) 9214, Hl 
DE a006) 40 30,820, 152.414 3,862} 95.030, 4. 109 
British India ee mi 117,608 577, 93,048, 4°13, 750 
Japan........... .| 27,924, 36,156} 98,244) 132,863) 415,28 
Other countries......... 200,518} 79,390) 79,285) 497,416 66,719 














Figures cover period from Jan. 1 to June 30, 1917. tJuly only. 
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Influence of Temperature on the Electrical 
Resistivity and Thermo-Electromotive 
Potential of Steels* 

By Edward D. Campbellt+ 


It is now more than a century since Proust, in France, 
first stated that white cast iron should be regarded as 
a solidified solution of carbides of iron in iron, and 
more than a half century since Matthiessen, in England, 
also maintained that steel and other alloys should be 
considered as solid solutions, the electrical properties 
of which are dependent upon the chemical composition. 
The solution theory of metals is now nominally accepted 
by most metallurgists and physicists and yet the ques- 
tion may be raised as to how many experimenters have 
accepted the essential unity of mechanism of metallic 
and aqueous solutions, and have based their experi- 
mental work on this conception. 

In studying the properties of ordinary solutions the 
part played by the solvent is clearly differentiated from 
that played by the solutes. It is those solutes which are 
in solution that are capable of reacting with electrical 
energy transporting it as an electric current or with 
radiant energy such as light-producing absorption or 
refraction. In 1915 (Journal of Iron and Steel Insti- 
tute, 1915, No. II, page 164) the author brought forward 
experimental evidence to show that the electrical resis- 
tivity of steels is a function of the concentration of 
the carbides or other solutes in solution. A year later 
(Journal of Iron and Steel Institute, 1916, No. II, page 
268, and Transactions of the Faraday Society, Vol. XII, 
1917, page 274) the dependence of the electrical re- 
sistivity on the concentration of the solutes was con- 
firmed; and it was further shown that if carbides are 
the only solutes present the thermoelectromotive poten- 
tial of these carbides is also a function of the concen- 
tration. The hypothesis was advanced at that time 
that it is the molecules of solutes in solution which are 
capable of reacting with electrical energy transforming 
it into heat, thus causing electrical resistivity. Elec- 
trical conductance seems to take place almost wholly 
through the solvent, while the total resistivity seems to 
be made up of two components—first, that portion due 
to the solvent, and, second, that due to the solutes in 
solution. It has been known for many years that the 
temperature coefficient of electrical resistivity of nearly 
all strictly pure metals is approximately constant be- 
tween 0 deg. C. and 100 deg. C., while the temperature 
coefficient of impure metals and alloys is always lower 
than that of pure metals, often being very small or even 
negative. In determining the temperature coefficient 
of resistivity it is customary to determine the specific 
resistance of the metal as a whole at two or more tem- 
peratures and calculate the change in specific resistance 
to a percentage basis of the specific resistance at a 
standard temperature. No attention is paid to the 
solution theory of metals, for the real acceptance of this 
conception would require that the total specific re- 
sistance be regarded as made up of two components— 
first, that due to the solvent, and, second, that due to 
the solutes, with the presumption that the laws govern- 
ing the two portions might differ. 

If, under the solution theory, the total specific re- 
sistance is to be regarded as made up of two compo- 





_.*Presented at the thirty-second general meeting of the American 
Electrochemical Society, in Pittsburgh, Oct. 3-6, 1917. 
*tProfessor Emeritus of Chemistry, University of Michigan & 


nents, it would be only reasonable to expect that under 
the same conception the thermoelectromotive potential 
of a metallic solution might also be regarded as made 
up of two components—that due to the solvent and that 
due to the solutes in solution. 

The principal objects of the present investigation, 
the laboratory work of which was carried on by William 
C. Dowd, M.S., were to bring forward some further 
experimental evidence of the essential unity of mechan- 
ism of metallic and aqueous solutions and to show that 
while the electrical properties of metals are dependent 
upon the chemical constitution, the effect of changes 
in temperature of measurement on that portion of the 
properties due to solvent are not the same as those con- 
trolling that portion due to solutes in solution. 


EXPERIMENTAL 


Steel is one of the best materials with which to study 
the solution theory of metals because the solvent iron 
is capable of existing in at least two allotropic forms, 
and certain solutes, noticeably carbides, are quite read- 
ily soluble in iron in the gamma condition, although 
only slightly soluble in alpha iron. It is the difference 
in the solvent and dissociating power of iron in its 
various allotropic forms that enables the concentration 
of certain solutes, particularly carbides, to be con- 
trolled by heat treatment; thus modifying the chemical 
constitution without change in the ultimate composi- 
tion. The stock samples of steels used in the present 
research were furnished by the courtesy of the Amer- 
ican Rolling Mill, the Bethlehem, the Carpenter, the 
Halecomb and the Midvale Steel Companies, and have 
the composition shown in Table I, in which the steels 
are arranged in order of the carbon content. 








Taste | 
:2 rE 5 o-. -2 | ce -2 E+ + 
Es fy ss 88 es EE es) 28 £3 
=o £° =o £0 2o | & | #0 EO gO 
. at . _— —_ | 4 o 
$id ae ss 3s £22 |oR |28) ER 5% 
g & => oi 2 & & 5 & 
I 
INI 0.018 0.016 0.005 0018 0.018 
SN3 | 0.104 0.122 | 0.03 0.025 3.649 , 
M8 0.326 0.405 0.013 0.026 0.162 . | 4.48 
Hi2 (0.61 (0.25-0.35) 0.020 0.020 0.20-0.30 . }0.20-0.30 5.00-5.25 
C5 0.945 0.189 | 0.013 | 0.016 0.155 | suiken 
SNI 1.11 0.40 0.020 0.038 1.20 0.06 0.31 | 0.348 
MNI (1.15 11.57 | 0.055 0.023 0.25 : 


INC |1.18 0.016 | 0.005 0.018 ..... | 0.018 

With the exception of the sample marked INC, stock 
samples of all the steels were annealed by heating over 
night in an electrically heated furnace to the tempera- 
ture given in each case and allowing the steel to cool 
with the furnace for twenty-four hours. From the 
stock bars, which were thus very carefully annealed 
under conditions which would completely prevent oxidi- 
zation, small experimental bars 6 millimeters square 
and 15 centimeters in length were machined out. These 
experimental bars were used for studying the influence 
of heat treatment on the electrical properties. 

The sample marked INC was prepared by carburizing 
small bars of INI, twelve of these small bars being 
carefully packed in a carburizing mixture made up of 
one-fourth barium carbonate, one-fourth animal char- 
coal and one-half wood alcohol. The muffle containing 
the bars packed in the carburizing mixture was heated 
over night in an electrically heated furnace, the maxi- 
mum temperature reached the next day being 969 deg. 
C. The temperature was then maintained for two days 
between 960 deg. C. and 945 deg. C., allowed to cool 
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over night to 845 deg. C., maintained one day at 845 
deg. C., and the next day held between 820 deg. C. and 
800 deg. C., after which the furnace was allowed to cool 
to room temperature. Analysis of the bars showed 1.18 
per cent carbon, and a micro-section showed that car- 
burization had proceeded through the entire bar; in 
fact, the excess cementite tended to be more marked 
in the center than near the periphery of the bars. 

In order to harden the steels, bars were suspended in 
an electrically heated furnace which had been previously 
brought to the temperature from which it was desired 
to quench. The furnace was so arranged that the bars 
could be suspended in it for an indefinite length of time 
without any oxidation taking place. The bars were 
kept in the furnace for one hour to ensure their attain- 
ing the same temperature as that of the furnace, which 
was measured by means of a standard platinum- 
rhodium thermocouple, placed within two or three milli- 
meters of the bars. When the bars had come to con- 
stant temperature they were withdrawn from the fur- 
nace and quickly cooled in a large volume of iced water. 
The time required to transfer a bar from the furnace 
to the cooling bath, taken with a stop-watch, averaged 
four-fifths of a second. The time required to cool from 
the quenching temperature to a black heat outside was 
from four-fifths of a second to one second, and until 
the bars reached the temperature of the cooling bath 
from five to six seconds. During the time the bars 
were being transferred from the furnace to the quench- 
ing bath a film of oxide was formed on the surface, but 
this was so slight as to constitute only a discoloration. 

When the bars had been quenched they were carefully 
polished and measurements made of the specific re- 
sistance at 25 deg. C., and of the thermoelectromotive 
potential over a temperature gradient of 0 deg. C. to 
25 deg. C., the freshly quenched bars being opposed 
to annealed bars of the same steel. Since it was de- 
sired to study the influence of temperature of meas- 
urement on the specific resistance and thermoelectro- 
motive potential of the. steels and since the solid solu- 
tion in freshly quenched steel is distinctly unstable, it 
was necessary to bring these steels to a state which 
would be fairly stable at temperatures up to 100 deg. 
C. This was done by placing the freshly quenched bars, 
after the measurements of specific resistance and ther- 
moelectromotive force at 25 deg. C. had been made, in 
an electrically heated drying oven maintained at 105 
deg. C. and allowing the bars to temper at this tem- 
perature from two to three days. After tempering at 
105 deg. C. in this way measurements of the specific 
resistances were made at 25 deg. C., 40 deg. C., 60 deg. 
C., 80 deg. C. and 100 deg. C., and also of the thermo- 
electromotive potentials over the temperature gradients 
0 deg. C. to 25 deg. C., 40 deg. C., 60 deg. C., 80 deg. C. 
and 100 deg. C., the tempered bars being opposed to 
annealed bars of the same steel. 

The resistivities were determined by measuring the 
fall in potential between knife-edges clamped to the 
bar 10 centimeters apart, while a current of constant 
density was flowing through the bar. The fall of poten- 
tial was compared with that given by a standard re- 
sistance which had been calibrated by means of a Sie- 
mens and Halske potentiometer and a certified standard 
cell. The knife-edges are bolted to a small glass plate 


to ensure constancy of distance apart, and the bars, 
during the measurements, were immersed in a bath of: 
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paraffin oil, the temperature of which could be main- 
tained at any desired point during the measurement. 
Measurements could be easily duplicated to within less 
than 0.05 microhm, and it is thought that the values 
given do not differ more than 0.2 microhm from their 
absolute value. 

The thermoelectromotive force developed over the 
temperature gradient 0 deg. C. to 25 deg. C., 40 deg. 
C., 60 deg. C., 80 deg. C. and 100 deg. C. was deter- 
mined by the following method: Three bars of the 
same steel and of the same heat treatment were fas- 
tened together by means of small pure iron clamps so 
as to form a triple bar about 43 centimeters in length. 
One end of this triple bar was clamped to one end of a 
similar triple bar which in the case of freshly quenched 
or tempered bars was made up of three small bars of 
the same steel in the annealed condition. The thermo- 
electromotive potential of annealed bars was obtained 
by opposing to a triple bar of the annealed steels a 
triple bar made up of pure ingot iron. The compound 
bars were so shaped that the point of connection of the 
heat-treated and annealed triple bars was immersed in 
the oil bath also used for specific resistances. By means 
of small clamps machined out of carefully annealed 
ingot iron, pure iron wire leads were attached to the 
outer ends of the two triple bars. The upper tempera- 
ture was that of the oil bath in which the connected 
inner ends of the two triple bars were immersed. The 
lower temperature of the gradient was obtained by 
supporting the outer ends of the triple bars in two large 
assay crucibles filled with crushed ice. A vertical slot 
7 or 8 millimeters wide and 5 centimeters deep was 
sewed in each crucible, the bottom of the slot serving 
as a support for one end of the triple bar. A small hole 
was drilled in the bottom of the crucible to prevent 
accumulation of water and the crushed ice was pre- 
vented from falling out through the slot by a small piece 
of sheet copper, bent so as to hang from the top of the 
crucible on the inside, but not quite reaching to the 
bottom. 

The ends of the pure leads not connected to the com- 
pound bars were attached by means of small connectors 
to the copper conductors leading to the galvanometer. 
The connectors joining the iron leads and copper con- 
ductors were placed in a small bottle of paraffin oil, the 
object of this being to ensure both connectors being at 
the same temperature. The galvanometer used is the 
same as that employed in measuring specific resistances 
and the deflections are converted into micro-volts by 
comparing with those obtained by connecting to a 
standardized resistance through which a known cur- 
rent was passed. Six micro-volts produced one milli- 
meter deflection on the galvanometer scale, on which by 
means of a telescope and cross hair tenths of a milli- 
meter can be estimated. Duplicate determinations could 
be kept inside of five or six micro-volts, and it is thought 
that the values obtained are not more than ten micro 
volts from their true value. 

The specific resistances of the pure iron and seven 
steels are shown in Table II, in which table the steels 
are arranged according to their carbon content. In 
this table the first column indicates the name of the 
steel; the second, the per cent of carbon; the third, the 
heat treatment; the succeeding five columns give the 
specific resistances at the different temperatures, while 
the last column gives the increase in specific resistance 
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from 25 deg. C. to 100 deg. C. The difference in the 
specific resistance of freshly quenched samples and the 
same steels after tempering at 105 deg. C., both being 
measured at 25 deg. C., clearly shows the instability of 
the solid solution in freshly quenched metal and why it 
was necessary to temper at 105 deg. C. if consistent 
results were to be obtained with temperature of meas- 
urement as high as 100 deg. C. 
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are given in Table III and are shown graphically in 
Fig. 1, in which also is shown the absolute resistivity 
of pure iron. 

The results of the thermoelectromotive potential 
measurements are given in Table IV, in which the steels 
are arranged in the same order as in the preceding 
table and shown graphically in Fig. 2. In this table the 
thermoelectromotive potential of the freshly quenched 

















Resistiviry MEASURED AT 
| } Increase of 
Steel Per Cent | Heat Treatment } Resistivity 
Carbon | 25° C.-100° C 
25° C 40° C | 60°C. 80° C | 100° C 
| 
INI 0.018 | Annealed from 778° C. 10.64 11.43 | 12.49 13.67 | 14.91 4.27 
: | {Quenched from 1002° C. 55.30 | enue nee Bere | peeep ues asaees es on. 
8N3 0.104 | | Quenched and tempered at 105° C. | 55.22 55.71 56. 38 57.10 57.95 2.73 
| |Annealed from 985° C. 53.37 53.91 54.66 55.46 56.45 3.08 
Quenched from 900° C. | 29.53 ey . erie (o-anees 
M&S 0.326 Quenched and tempered at 105° C. | 28.60 | 29.33 30.42 31.64 32.84 4.2 
Annealed 25.29 26.02 27.17 28.41 29.72 4.43 
| Quenched from 900° C. 30.39 ; | Pere ee a ee eee : 
H12 0.61 {Quenched and tempered at 105° C 26.48 27.27 28.40 } 29.72 31.12 4.64 
,Annealed from 720° C. 19.15 19.94 21.08 22.35 23.75 4.60 
’ |Quenched from 902° C. 37.48 , and rer 
C5 | 0.945 |{Quenched and tempered at 105° C. 26.15 27.07 28.40 29.79 31.25 5.10 
Annealed from S. 16.96 17.63 18.78 20.07 21.48 4.52 
; (Quenched from 1002° C. 68.87 ’ ' 
SNI1 | 1.11 |{Quenched and tempered at 105° C. 63.59 64.45 65.63 66. 83 68.05 4.46 
| || Annealed from 950° C. 41.62 42.36 43.39 44.45 45.72 4.10 
| | |Quenched from 1002° C. 68.68 ‘ : ees ee 
MNI | 1.15 {Quenched and tempered at 105° C. 68.54 69.73 71.55 73.43 75.32 6.78 
| |Annealed from 810° C. 54.31 55.19 56.70 58.42 60.31 | 6.00 
. | |Quenched from 902° C. 47.44 , | 7 seseee | ais 
INC 1.18 Quenched and tempered at 105° C 30.32 31.58 33.31 35.10 37.07 6.75 
| | Knaeaied from 905° C. 15.81 16.82 18.23 | 19.67 21.14 | 5.33 
i 











Since such a large proportion of the total resistivity 
is due to solutes in solution and since annealing pro- 
duces precipitation of some of the solutes, particularly 
carbides, if we subtract from the resistivity of tem- 
pered steel the resistivity of the same metal in the 
annealed condition we would have that portion of the 
electrical resistivity which is due to those solutes which 
are in solution in the tempered, but not in solution in 
the annealed steel. These differences of resistivities 
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FIG. 1. 


and that of the samples tempered at 105 deg. C. is the 
potential due to those solutes which are in solution in 
the quenched or tempered samples, but which are not in 
solution in the same steel in the annealed condition since 
in making these determinations the steel in the an- 
nealed condition is opposed to the same steel quenched 
or tempered, as the case may be. The thermoelectro- 
motive potential of the annealed steels was the differ- 
ence in the thermoelectromotive potential of the an- 
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FIG. 2. 
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Taste III 


Dirrerence or Restivrry or Stee. Tempered 
aT 105° C. Arrer Quencutne ano Same Sree. | Increase in Resis- 
ANNEALED Measvnep aT tivity of Sol tes 
Steel | Per Cent - - - ——| 25° C.-100° C. 
} Carbon 25° C. 40° C. 60° C. soc. 100° C. 








SN3 0.104 1.85 1.80 1.72 1.64 1 

M8 0 326 3.31 3.31 3.25 3.23 3.12 —0.19 
Hi2 0 61 7.33 7.33 7.32 7.37 7.37 0.04 
C5 0.045 9.19 9.44 9.62 9.72 9.77 0.58 
8N1 1.11 21.97 22.09 22.24 22.38 22.33 0.36 
MNI1 1.15 14.23 14.54 14.85 15.01 15.01 0.78 
INC 1.18 14.51 14.76 15.08 15.43 15.93 1.42 


nealed steel and that of pure iron, since in making these 
determinations bars of the annealed steels were op- 
posed to triple bars of ingot iron. The thermoelectro- 
motive potential of quenched or tempered bars may be 
readily calculated by adding the thermoelectromotive 
potential obtained when these bars are opposed to the 
same steel] annealed to that obtained when the annealed 
bars are opposed to ingot iron. 

In Table V are given the thermoelectromotive poten- 
tials of three steels in both the annealed and tempered 


measurement goes, as does the electrical resistivity of 
pure iron, the solvent. The electrical resistivity due 
to carbides increases somewhat with the temperature 
of measurement, although the coefficient of this increase 
would not be more than about one-fourth that of pure 
iron, while the electrical resistivity due to silicides in 
solution has a small negative temperature coefficient. 
The temperature coefficient of the electrical resistivity 
due to tungsten or nickel in solution seems to be also 
slightly negative. 

Viewed in the light of the solution theory in the full 
sense of the term, the influence of heat treatment on 
the resistivity of steels becomes quite clear. If in any 
solution it is those molecules of solutes in solution which 
are most reactive toward different forms of energy, 
then a piece of steel in the freshly hardened condition 
should have its maximum specific resistance since such 
a piece of freshly hardened metal would have the maxi- 
mum proportion of its solutes in solution and conse- 
quently these solutes would transform a maximum 
amount of electrical resistivity. The electrical re- 


Tasie IV 


Steel | Per Cent Heat Treatment Opposed to 


| Carbon 
Quenched from 1002° C SN3 annealed 
8N3 0.104 Quenched and tempered at 105° C SN3 annealed 
Annealed from 985° C Ingot iron 
| Quenched from 900° C. MS annealed 
MS | 0.326 ‘Quenched and tempered at 105° C M8 annealed 
| , Annealed Ingot iron 
| Quenched from 900° C H12 annealed 
H1i2 } 0.61 {Quenched and tempered at 105° C H12 annealed 
| _Annealed from 720° C Ingot iron 
| Quenched from 902° C C5 annealed 
C5 0.945 {Quenched and tempered at 105° C. C5 annealed 
\Annealed from 903° C. Ingot iron 
Quenched from 1002° C SN1 annealed 
SN1 | 4.11 {Quenched and tempered at 105° C SN1 annealed 
\ Annealed trom 950° C Ingot iron 
| Quenched from 1002° C. MN1 annealed 
MN1 1.15 {Quenched and tempered at 105° C MNI annealed 
| Annealed from 810° C Ingot iron 
Quenched from 902° C INC annealed 
INC 1.18 Quenched and tempered at 105° C INC annealed 


Annealed trom 905° C Ingot iron 

condition when opposed to pure iron. The reason for 
selecting these steels is that in the steel marked INC 
we have a high concentration of carbides only as the 
solutes, in SN3 there is a very high concentration of 
silicides with a small content of carbides, and in SN1 
there is a rather high concentration of both carbides 





Taste V 
Tueawo E. M. F. Measvaep 
Per | 
Cent Opposed ————— —————_—_—_—_—_——_— 
Steel (ar- Heat Treatment to 
toa 25° 0“ or sa | 100° 


. Annealed from 985° C Ingotiron 556 800 1334 1772 
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and silicides. The results given in Table V are shown 
graphically in Fig. 3. 

An examination of the data given in Tables II and 
III and of the curves shown in Fig. 1, clearly reveals 
that the portion of the electrical resistivity due to the 
carbides or other solutes in solution does not follow 
the same law, as far as the influence of temperature of 
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sistivity of steel is a function of the total molecular 
concentration of all solutes actually in solution. 


A study of the data in Tables IV and V and of the 
curves shown in Figs. 2 and 3 reveals at once that the 
thermoelectromotive potential due to solutes in solution 
is not a function of the molecular concentration of the 
solutes actually in solution, as is the electrical re 
sistivity. From the data in Table IV and curves in 
Fig. 2 it will be noted from steels C5, INC and MN! 
that, within limits of experimental error and over the 
temperature range 0 deg. C. to 100 deg. C., the thermo 
electromotive potential due to a single solute in solution 
is a linear function of the temperature. In case of 
two or more solutes in solution at the same time this 
would not hold, as is shown in case of steels SN1, SN}. 
M8 and H12. This thermoelectromotive potential of 4 
single solute is dependent upon the composition of the 
solute and its concentration. A hypothesis that the 
thermoelectromotive potential of a solute in meta!'ic 
solution is analogous to the solution tension of 4» 
electrolyte in an aqueous solution, would offer a reason- 
able explanation for the thermoelectromotive potent! 
results found in the present investigation. This ‘: 
best shown from the data in Table V and curves '» 
Fig. 3. 
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If an electrolytic cell be set up with a single electro- 
lyte A, the electromotive force of such cell will depend 
upon the solution tension of the electrolyte and the con- 
centration. If a second cell with a single electrolyte B, 
whose solution tension is higher than that of A, be set 
up, it will also have an electromotive force dependent 


upon the solution tension and concentration of the 2lec-, 


trolyte B. If a third cell be set up with a mixture of the 
electrolytes A and B, it will have an electromot.ve force 
intermediate between that of A and B, always being 
higher than that which would be found with A alone, 
but lower than if B were the only electrolyte. Elec- 
trical conductance in aqueous solutions is dependent 
upon the total ionic concentration, but is not dependent 
upon the solution tension of the solutes, this latter being 
wholly dependent upon chemical composition. 

In steel INC we have a single solute, carbides, the 
thermoelectromotive potential of which is dependent 
upon the concentration of the carbides brought into 
solution by hardening. The thermoelectromotive po- 
tential of the hardened metal is higher than that of the 
same steel in the annealed condition. In case of the 
steel SN3 we have a very high concentration of silicides 
which seems to be almost as soluble in alpha iron as 
in iron in the gamma form; but in the annealed metal 
the carbides corresponding to 0.104 per cent carbon 
would be almost completely precipitated. On harden- 
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ing such a metal the carbides would go into solution 
and we would have in solution a high concentration of 
silicides together with a low concentration of carbides 
and, in consequence, a thermoelectromotive potential 
slightly lower than that which is given by the annealed 
steel in which the silicides alone were in solution. 
Owing, however, to a slight increase in molecular con- 
centration of solutes in the hardened metal, the elec- 
trical resistivity is correspondingly increased. This 
effect of two solutes in solution is shown still more 
strikingly in the case of SN1 in which we have 1.20 per 
cent and 1.11 per cent carbon. In the annealed condi- 
tion the greater part of the carbides would be precipi- 
tated and the thermoelectromotive potential would be 
due to the silicides alone. On hardening, however, the 
carbides would pass into solution, and since the thermo 
electromotive potential of carbides is much less than 
that of silicides, the thermoelectromotive potential of 
the hardened or tempered metal would be lower than 
that of the same metal annealed, although the specific 
resistance would be very much increased. 


SUMMARY OF CONCLUSIONS 


1. The total electrical resistivity of steel is made up 
of two components, that portion due to the solvent 
iron, and that portion due to solutes in solution, the 
two portions not following the same laws so far as the 
temperature of measurement is concerned. 

2. The temperature coefficient of the electrical resis- 
tivity due to carbides in solution is positive, but only 
about one-fourth as great as that of pure iron. 

3. The temperature coefficient of the electrical re- 
sistivity due to silicides, as well as that portion due to 
tungsten and nickel in solution, is small but negative. 

4. The thermoelectromotive potential of a single 
solute in solution is dependent upon’ the chemical com- 
position and concentration and is a linear function of 
the temperature. j 

5. When two or more solutes are in solution at the 
same time the thermoelectromotive potential due to 
these solutes is not a linear function ‘of the tempera- 
ture and not dependent upon the total molecular con- 
centration. 

6. To account for the observed phenomena of thermo- 
electromotive potential, the hypothesis is advanced that 
the thermoelectromotive potential of solutes in metallic 
solution is analogous to the solution tension of elec- 
trolytes in aqueous solution. 

University of Michigan. 





Warning Against Hoarding of Coal 

The United States Fuel Administration announces to 
industrial consumers and manufacturing establishments 
that if any shortage of domestic coal develops it is due 
to the individual hoarding of coal and may result in its 
redistribution by the apportionment and distribution 
division of the United States Fuel Administration. 
The production of anthracite coal for the present year 
will be 10 per cent in excess of the production for 1916. 
The demand is also greater. Figures are not available 
as to the increase of production in bituminous. 

The Fuel Administration has. information and is 
conducting a general inquiry in the direction of the 
storing of coal by industrial consumers and various 
manufacturing establishments. 
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A Permanent American Dyestuff Industry* 
By H. Gardner McKerrowt 


There have been many romantic chapters in the in- 
dustrial history of the United States, apparently in- 
superable difficulties overcome and obstacles. sur- 
mounted, but it is doubtful if history will accord a 
greater measure of appreciation to any than it will to 
the way in which, in the brief period of two years, 
American manufacturers have met and substantially 
conquered the dyestuff situation. Prior to the breaking 
out of the European war our dependency on foreign 
countries for the needs of our color using industries 
was practically absolute. Approximately 90 per cent of 
the artificial colors used at that time were imported, 
and even as regards the 10 per cent which was manu- 
factured in this country, the American dyestuff maker 
was largely dependent on foreign sources of supply for 
his intermediates. 

At that time there were only five concerns engaged in 
the making of coal tar colors, and these were continuing 
their operations either at an actual loss or at least with- 
out profit, and in the somewhat forlorn hope that there 
would be some development, either in the form of more 
considerate legislation, or extended markets, which 
would justify their courage and persistence. 

The production of crudes and intermediates was in an 
even less encouraging condition, and with a long con- 
tinued minimum of demand from the Government for 
those intermediates which would be employed in the 
making of munitions, during “the piping times of 
peace,” there was little inducement for capital to seek 
avenues of employment in the exploitation of coal tar 
products. 

In addition to the artificial dyestuffs used prior to 
July, 1914, possibly 10 per cent of the color require- 
ments of this country was supplied by the natural dye- 
stuffs or dyewoods, such as logwood, fustic, cutch, gam- 
bier, quercitron, sumac and the various redwoods from 
which such dyes as hypernic are made. Of these, two 
only were native products of this country, quercitron, 
which is the extract of black oak bark, and sumac, the 
product of the leaves of the well known native shrub of 
that name. 

The exigencies of the situation since the war com- 
menced have sent investigators far afield to discover 
new sources of color, and among an immense mass of 
more or less useful data and experimentation one native 
product stands out pre-eminently and takes its place as 
a worthy companion of the two older native coloring 
mediums—osage orange, to which I shall have occasion 
to refer with greater detail later. 

Of the natural dyewoods which were drawn from for- 
eign countries logwood from Jamaica, Mexico and Haiti; 
fustic from Cuba and Mexico; cutch and gambier from 
India and Burma; Brazil wood from Brazil; Lima wood 
from Peru, it may be said that the same causes which 
called them into exceptional demand also made them 
more difficult to obtain, by reason of the shortage of 
shipping facilities, the imposition of embargoes, and 
other conditions made necessary by war developments. 

At times during the past two years it has been im- 
possible to secure regular and sufficient supplies of 
these materials, and this added to the cutting off of 

“*An address delivered at the Springfield Meeting of the National 


Association of Cotton Manufacturers 
+Marden, Orth & Hastings Corp., New York 
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the supply of artificial dyestuffs, and intermediates 
from Germany precipitated an incipient panic among 
our mills which will be only too well remembered by 
members of this association, and during which proph- 
ecies of the shutting down of industrial plants, and the 
approaching inability of our factories to supply any- 
thing but white goods were generally made. 

Since that time, in addition to the original five com- 
panies engaged in making artificial dystuffs, upwards 
of 90 enterprises, large and small, some making only 
one special color, others making more or less extended 
lines, have come into existence, and over 100 concerns 
are now engaged in the manufacture of the crudes and 
intermediates from which the colors must be made. 

Mr. Stone has told us of the work that has been ac- 
complished by the older and more experienced makers, 
as well as by some of the newcomers in the industry; 
of the colors that have been added to the original list 
of American made colors; of the industries that have 
been rescued from imminent stultification, and have 
been restored to a position where they can still supply 
the demands of their customers, and deliver the shades 
and colors to which they have become accustomed. 

Granted that we now have, not the nucleus only, but 
a well grown actuality, even if not yet approaching 
maturity, in the matter of a dyestuff industry, it is 
not too soon to consider the ways and means to make 
that industry a permanent asset in the industrial life 
of this country, and not a merely ephemeral effort, meet- 
ing with more or less efficiency, an exceptional and tem- 
porary need. 

Of the several requisities to this end which I propose 
to consider at this time, I place first and foremost, as 
far transcending any other condition, the absolute and 
indispensable necessity of earnest and patriotic support 
on the part of the manufacturers themselves. By this 
I do not mean a willingness to support the new industry 
by using American made colors simply during the time 
when no others are available, with a mental reservation 
that you will revert to the use of German colors just as 
soon as they again become available, but by a broad- 
minded realization that the interests of the new indus- 
try are your interests, and that its permanent in- 
trenchment in the industrial family of our country 
means an added success to your particular industry, 
and an asset on your particular balance sheet which you 
cannot afford to disregard. It will require patience on 
the part of the color user; it is not to be expected that 
the dyestuff makers can produce in all their characteris- 
tics and amplitude, in a period of less than two years 
a range of shades which took Germany 30 years to 
develop. The progress already made has been marvel- 
lous, and color for color, and type for type, it can be 
fairly said that the American dyes, made from pure 
intermediates and following ihe chemical formule 
which foreign makers have made standard, are just as 
brilliant, and just as fast as the foreign dyes. 

Shortly after it became evident that the United St:tes 
seriously proposed to emancipate her industries, as far 
as colors were concerned, once and for all from German 
domination, an insidious propaganda was carefully and 
industriously circulated throughout this country larvely 
through the medium of certain clothing associat) ns, 
acting consciously or unconsciously as circulating © \40- 
nels, that American dyes were not fast, and could not, 
therefore, be guaranteed. To this day it is possible for 
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the buying public to purchase goods over the counters 
of our retail stores, and he assured that “as the dyes 
are American, and not German” the goods cannot be, 
and are not guaranteed. Innocently these retail stores 
are lending themselves to a characteristically German 
attempt to poison the mind of the average American 
man or woman, and instill into them belief that no dyes 
are fast except German dyes. 

Were these people to realize that their action is es- 
sentially unpatriotic and un-American, and that it is 
deliberately playing into the hands of our enemies, it 
is not to be supposed for a moment that they would 
continue the practice. As a matter of fact, there never 
was a pound of even German dyes sold in this country 
without the stipulation on the package that it was sold 
“without guarantee,” nor was there ever a shade offered 
on a color card showing German colors without the 
same reservation. 

It is doubtless quite true that in the first year or so 
after the war commenced a vast amount of goods were 
placed on the market, both piece goods, yarns and hos- 
iery, on which the colors were anything but fast, and 
to the extent to which this happened, the public was 
confirmed in the doctrine with which it was being inocu- 
lated. This was before, however, an adequate supply 
of American colors was available, and these goods were 
dyed in the panic stricken time when even the very 
floors of mill store rooms were being scraped for color. 

As was very pertinently pointed out in a recent issue 
of the Color Trade Journal, the most extraordinary 
blends and compounds of tag ends of German colors 
were used in order to get the shades required, and with- 
out any reference to subsequent results. 

In the same journal Mr. Edward S. Chapin has also 
very justifiably pointed out that some shades, obtained 
during this period by the use of natural dyestuffs, were 
secured under an entire ignorance of the proper use of 
mordants, and by methods of dyeing and combinations 
of treatments which could only give notoriously unfast 
results. 

The new industry is suffering from these conditions 
to-day, and under the best of circumstances, it will be 
many a long month before the average housewife will 
be convinced of the serviceableness of American dyes, 
and will be willing to exhibit a preference for instead 
of a prejudice against American goods dyed with Amer- 
ican dyes. 

The patriotic manufacturer, willing even to make 
sacrifices in order to do his part in insuring this in- 
dustry against extinction, will realize that it is his 
privilege, and his interest, to support the makers of 
dyes in this country by encouraging their efforts, by 
patience with their delays, and by condonation of their 
misiakes until they shall have learned by experience 
tho-e finer and more intimate secrets of manufacturing 
methods which Germany only learned after two genera- 
tions of patient research. 

To the everlasting credit of some of our large manu- 
facturers it must be said, and frankly and gratefully 
Said, that they have accorded this co-operation and sup- 
port to the new industry. They have purchased liber- 
ally of the domestic colors, and if the quality of shades 
obtained have not been just what they wanted in the 
first instance they have been willing to try again and 
yet again. 

This need of appreciation, however, cannot be ac- 
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corded to a very considerable proportion of the manu- 
facturers of this country. This proportion has not 
shown an earnest and patriotic spirit in the encourage- 
ment of the new industry and has evinced a somewhat 
selfish disposition in its attitude towards the. efforts 
that have been so freely and fully undertaken. They 
have exhibited an impatience with those who were 
shouldering the burden of creating this new industry 
and have not realized that the complications of the 
work were such that it has been impossible to expect 
immediate results which would be fully on a par with 
the results achieved by Germany after years of effort. 

There has been a disposition on the part of some 
manufacturers to demand colors which would corre- 
spond identically with certain marks and brands which 
were in common use before the war, and they have not 
shown a willingness to co-operate with the domestic 
color manufacturers in arriving at a basis of standard- 
ization which would enable a fair comparison to be 
made between domestic and foreign colors. 

Let me give an instance of what I mean. I recently 
received a letter from a certain manufacturer inquiring 
for some colors of which he was badly in need, and I 
will quote a single sentence from this letter: “These 
must be German colors; I do not care to take any 
chances with American colors.” Now, I do not doubt 
but that gentleman wears an American flag in his but- 
ton hole, and possibly his boy is in one of the National 
Army camps and perhaps he, himself, is a member of 
the home guard in his own town, but, somehow, I do 
not envy him his particular brand of patriotism. 

I have referred to the question of a standardization. 
This is the second principal requisite to insure the 
permanence of the dyestuff industry, and is a question 
in which the color-using manufacturers are equally in- 
terested with the color makers. It is absolutely essen- 
tial that steps should be taken at once to standardize 
American colors so that a manufacturer may know the 
relative values of offerings and just what he is buying 
in point of color value. 

At present each manufacturer, if he has any standard 
at all, has his own, and the strength of one man’s 
product bears no relation to another’s and it is almost 
impossible to gage the value of a color by the price. 
If America is to make a permanent thing of its dye- 
stuff industry it must establish its own standards; not 
the standards of one or more dominating interests 
working alone and without relation to the industry as 
a whole, but working co-ordinately with all reliable dye- 
stuff makers. 

How this can be done is receiving careful considera- 
tion at the present time from the various interests con- 
cerned. My own idea is that this can be most fairly 
and effectively managed by the dyestuff manufacturers 
themselves. I would suggest, as I have done before, the 
calling of a conference of the dyestuff manufacturers 
at which the fundamental principles of this question 
could be discussed and settled, and at which a perma- 
nent board of expert color chemists and manufacturers 
could be appointed that could act as a bureau of stand- 
ards, and could authoritatively standardize new cclors 
as they were produced. 

I doubt if any permanent satisfaction could be ob- 
tained from a Government Bureau of Standards, such 
as has been proposed. We are tending too much to- 
wards a paternalistic government, and are calling for 
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bureaus for this and:bureaus for that, the work of which 
is seidom as thorough and practical as when it is under- 
taken as a business proposition by the parties inter- 
ested. I would reeommend, as a means of establishing 
a ratio between standards agreed upon and the price 
at which goods should be sold, that the selling price 
should be per unit of color value. Then, no matter 
whether the dye was sold as a concentrated powder, or 
as a paste containing 75 per cent of moisture, no matter 
to what extent the color might be salted or otherwise 
adu.ter:.ted. its relative value as against the standard 
would be fixed. It would be equally fair and effective 
for one manufacturer as for another. 

A permanent board such as I have outlined could 
properly fulfil other functions besides that of standard- 
izing colors. It could be the means of defending the 
standards so established. It could serve as a board of 
arbitration in all matters of dispute involving the 
question of quality or correspondence of deliveries to 
sample. Prompt and expert decisions on such matters 
would not only save time and endless expense in litiga- 
tion—which under the legal rules of evidence no lay- 
man can hope to understand, and which seem designed 
rather to conceal facts than to bring them o&t—but 
would relieve the congestion of court dockets, which 
are in all industrial centers choked with cases of dis- 
pute as to quality of dyes delivered. 

I have seen it stated that there are over 3000 such 
cases in the New York courts alone; all the result of 
the last two years’ feverish conditions in the dye- 
stuffs market, and all awaiting their turn on a docket 
which has swamped clerks and courts alike for decision. 

This involves also the integrity of contracts, where 
questions of quality have been raised. A disconcerting 
disposition has been evidenced on the part of many 
manufacturers to cancel contracts which were entered 
into in perfectly good faith by the dyestuff manufac- 
turers whenever the market shows any tendency to- 
ward declining values. 

In other words, a contract is in many quarters only 
regarded as a contract when it operates to the advantage 
of the purchaser. This is distinctly unfair and is an 
evil which is notoriously prevalent in many other lines 
and is one which is distinct menace to American busi- 
ness. 

It is quite evident that when a dyestuff manufacturer 
undertakes to supply a given quantity of his products 
to a manufacturer in, for instance, monthly deliveries 
for a period of time, he commits himself to certain 
responsibilities in the way of raw materials from which 
he cannot relieve himself at will and therefore a can- 
cellation on the part of his customer may cause him 
very serious loss, to say nothing of the loss of profitable 
business on which he has counted. In 1915 and 1916, 
when it was a case of first come first served, contracts 
for dyes to be taken over a term of years at prices far 
above normal were eagerly accepted, and conditions 
were agreed to which justified the description of the 
situation in those two hectic years as “a seller’s 
market.” 

So far, in the continued absence of strongly com- 
petitive conditions, these contracts have been lived up 
to fairly well, but as new firms come into the market, 
as methods of manufacture are improved, and prices 
are reduced, there is a growing tendency on the part 
of the buyers to demand protection against a falling 
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market. When the war ends and conditions of the tides 
of commerce again flow unobstructedly through the ordi- 
nary channels of supply and demand, human nature 
would have lost one of its most universal characteristics 
if there were not attempts to avoid the pressure of con 
tracts which had become burdens. 

If, when these conditions confront us, we had an im- 
partial expert board to which such questions of con- 
tract could be referred by the mutual consent of the 
disputing parties, when such disputes involved the 
question of quality as against standard—and this is the 
ground on which 90 per cent of contract repudiations 
will rest—the trade wou!d know that decisions could 
be reached intelligently and promptly, and without the 
interminable delay of the law. 

The third requisite for the permanent establishment 
of the industry is that tne Government should accord 
an adequate degree of protection, and efficient well- 
administered laws against the “dumping” of foreign 
dyestuffs on this market at prices which are below the 
market prices in the country of origin. 

When the war commenced the duty against dyestuffs 
was 30 per cent ad valorem, and against intermediates 
15 per cent ad valorem. While this was a very con- 
siderable degree of protection it is evident that it bore 
most heavily against the higher priced and less used 
dyestuffs, while the ordinary colors, such as the stand- 
ard blacks, blues and browns, retailed before the war 
at from 15 cents to 25 cents per pound, hardly felt the 
benefit of such an ad valorem impost. These are the 
colors which are in by far the largest bulk demand, and 
it was at once evident that when the time came to meet 
the relentless competition of the German manufacturers 
struggling to recover some of the lost ground and for- 
feited markets which insatiate ambition has inflicted 
upon them, it would be perfectly feasible for them to 
“dump” these cheaper colors on this market at prices 
which would defy competition, while making up their 
margin of profit on the higher priced colors which 
American dyestuff makers have not commenced to make, 
and possibly will not make for many years to come. 

It has been perfectly natural for our manufacturers 
of colors to follow the line of least resistance, and to 
devote their initia] efforts to those colors which are in 
the largest demand, and which are the most easily made, 
but in so doing they have naturally exposed the new: 
born industry to attack on its most vulnerable side, 
unless the Government recognizes the necessity of sufli- 
ciently protecting its interests. 

To some extent this has been done in the legislation 


effected last year. In addition to the 30 per cent and 
15 per cent ad valorem duty, a specific rate of 5 cents 
per pound on finished dyestuffs, and 21% cents per pound 


on intermediates was added, and a clause intende: to 
prevent “dumping” was enacted into law, all of which 


was a long step in the right direction, and has given 
distinct encouragement to capital considering invest- 
ment in dyestuff making developments. But it is not 
enough to place the industry beyond risk of dangerous 
competition when nermal conditions are restored. The 
bill introduced by Congressman Hill, which provide for 
a specific rate of 71% cents per pound on finished dye 
stuffs, and 5 cents per pound on intermediates, in ad- 


dition to the existing 30 per cent and 15 per cent ad 
valorem rates, came much more nearly meeting cem& 
cratic administration. 
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With their commerce at a standstill, their factories 
denuded of skilled help, and their financial systems dis- 
organized, those European countries which have de- 
voted themselves in happier times to the development 
of the science of dyestuff making will leave no stone 
unturned to get back what they regard as their own, 
and in commerce, as it has been in matters military, 
anything is justifiable where a struggle for existence 
is involved. 

It is therefore evident that those who realize that the 
dyestuffs industry, as a permanent unit of the industrial 
organization of this country, is an indispensable neces- 
sity, should use every effort, individual and corporate, 
to obtain for it Congressional influence which will give 
it a fair chance to exist through the days of its incipi- 
ent growth to a self-supporting and independent ma- 
turity. 


A Method for the Commercial Analysis of 
Ferro-Silicon* 
By Russell E. Lowet 


This analytical procedure is the result of an extended 
series of experiments, carried on with the purpose of 
evolving a rapid and accurate method for the analysis 
of ferro-silicon without the aid of the powerfully oxi- 
dizing fluxes at present used. By “commercial analysis” 
is meant the quantitative determination of sulphur, 
phosphorus, manganese, iron, aluminium and silicon, 
since these elements are the ones generally specified in 
contracts for the 50 per cent alloy. 

The older procedures for the analysis of ferro-silicon 
require a flux consisting of 20 grams of sodium car- 
bonate and 4 grams of potassium nitrate to break down 
a l-gram sample of the alloy. A fusion of this charac- 
ter is decidedly destructive to platinum, and in addi- 
tion requires almost constant supervision because of its 
tendency to creep over the side of the crucible. An- 
other, and a great fault of the fusion method is that it 
is slow. Because of the minute quantities of impuri- 
ties present in the alloy, a gram sample at least must be 
used. This means the tedious handling of a large vol- 
ume of silica, and involves a second fusion since it is 
impossible to wash silica absolutely free from the heavy 
metals. 

The following method of procedure has been tried 
on several samples of ferro-silicon that were previously 
analyzed by an outside laboratory of recognized stand- 
ing, and in practically all cases the agreement was found 
to be within the limits of experimental error. The 
method is recommended as being simple, accurate, rapid, 
ind saving of platinum. 


DETERMINATION OF SULPHUR AND PHOSPHORUS 


Mix sample thoroughly and powder in a diamond mor- 
ar until it passes threugh a 100-mesh screen. Weigh 
‘bout 1 g. of the powdered sample into a 100 c.c. plati- 
num dish, add 25 c.c. of concentrated nitric acid, cover 
vith a watch glass and place on a boiling-water bath. 
When the contents of the dish have reached the tempera- 
‘ure of the bath add a few drops of hydrofluoric acid. 
\s soon as the resulting violent reaction has ceased add 
‘ second portion of the acid. Continue this procedure 


“A paper presented at the Thirty-second General Meeting of the 
nerican Electrochemical Society. in Pittsburgh, Oct. 3-6, 1917. 


‘ sa ist, The FitzGerald Laboratories, Inc., Niagara Falls, 
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until only a slight residue is visible on the bottom of the 
dish, then add about 5 c.c. more of hydrofluoric acid. 
Remove the watch glass, carefully washing any matter 
adhering to it into the platinum dish with a stream of 
hot water, and evaporate the solution to dryness. Add 
10 c.c. of concentrated nitric acid to the contents of the 
dish and repeat evaporation on water bath. Dissolve 
residue in dish with 50 c.c. of a 5 per cent solution of 
nitric acid, heating to hasten the process. 

Add to the dish a concentrated solution of sodium 
carbonate in small portions and with constant stirring 
until it is present in slight excess, then transfer the 
contents to a glass beaker and dilute with hot water to 
about 200 c.c. Heat contents of beaker to boiling and 
allow to settle. Filter solution through a 12.5 cm. fil- 
ter, washing the precipitate five times with hot water. 

Sulphur.—The filtrate contains the sulphur, and to it 
is added an aqueous solution of calcium chloride until 
the precipitation of calcium fluoride and calcium carbon- 
ate is complete. Boil the solution for a few minutes, 
allow the precipitate to settle, filter through a 12.5 cm. 
filter paper. Wash the precipitate five times with hot 
water. 

Acidify filtrate from the calcium chloride precipita- 
tion with hydrochloric acid. Heat the solution to boil- 
ing and add 25 c.c. of boiling 6 N barium chloride. Al- 
low solution to stand in a warm place for one hour, then 
filter through a 9-cm. No. 42 Whatman filter, or its 
equivalent. Wash filter with hot water until it is free 
from chlorides. 

Ignite this filter in a weighed platinum crucible, cool 
in desiccator and weigh the sulphur as barium sulphate. 
Calculate to sulphur. As in all sulphur determinations 
it is advisable to run a blank carrying out the procedure 
as given, omitting of course the sample, otherwise re- 
sults are apt to be too high. 

Phosphorus.—The sodium carbonate precipitate con- 
tains the phosphorus, as iron phosphate. This precipi- 
tate is dissolved from the filter with hot nitric acid, sp. 
g. 1.13 (approximately 1 volume of concentrated nitric 
acid to 3 of water). Fifty c.c. of the acid will be found 
ample if it is poured through the filter several times. 
When the precipitate is completely dissolved the filter is 
washed, first with a 1 per cent solution of nitric acid, 
then with hot water until it is free from iron. 

The solution is now heated to boiling, with the addi- 
tion of a few drops of a concentrated solution of potas- 
sium permanganate, and kept at this temperature for 
about five minutes. Add a solution of ferrous sulphate 
in water, acidified with sulphuric acid, until any precipi- 
tate of manganese dioxide dissolves and the solution be 
comes quite clear. 

Remove solution from the source of heat and add 50 
c.c. of ammonium molybdate solution. Allow to stand 
for 30 minutes, filter through a 9-cm. filter paper, then 
wash first with 1 per cent nitric acid solution, second 
with hot water until the yellow precipitate is free from 
iron. 

After the method of J. O. Handy,’ transfer the filter 
paper and yellow precipitate to a glass beaker, add a 
definite volume of sodium hydroxide solution that has 
been standardized against a steel of known phosphorus 
content, and titrate for the excess of alkali with a 
standardized solution of nitric acid. Calculate to phos- 
phorus. 





‘Blair, Chemical Analysis of Iron, 7th ed., p. 104. 
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DETERMINATION OF MANGANESE, IRON, AND ALUMINIUM 


Weigh about one gram of the finely powdered sample 
into a platinum dish and proceed with the decomposi- 
tion of the alloy in a manner identical with that given 
in the sulphur-phosphorus procedure, up to and includ- 
ing the first evaporation to dryness. 

Cover residue in the dish with 25 c.c. of a 1:5 solu- 
tion of sulphuric acid. Evaporate solution almost to 
dryness. Cool. Add 25 c.c. of distilled water, raise con- 
tents of the dish to the boiling point, then transfer to a 
glass beaker. Add 100 c.c. of water, a few drops of con- 
centrated hydrochloric acid and boil until solution is 
complete. Determine manganese, iron and aluminium 
in this solution in the regular manner, as given in 
Blair’s “Analysis of Iron and Steel,” or any standard 
work on qualitative analysis. 


DETERMINATION OF SILICON 


Silicon is calculated by summing up the percentages 
of the elements determined and subtracting from 100. 

For an extremely rapid but approximate determina- 
tion of silicon, accurate within 0.5 per cent, weigh 0.25 
g. of the sample into a weighed platinum dish. Decom- 
pose with mixed acids as before. Evaporate solution to 
dryness. Ignite dish at red heat, cool in desiccator and 
weigh. Assume residue to be entirely composed of iron 
oxide. Calculate to iron and subtract this value from 
the weight of the sample, calling the difference silicon 


Notes on the Analysis 


1. Nitric acid must be added first to prevent the vola 
tilization of iron, sulphur, phosphorus, etc., as fluorides. 

2. By keeping the solution hot it is possible to main- 
tain a much more even rate of decomposition. When 
hydrofluoric acid is added to a cold solution the reaction 
is very apt to start with such violence as to eject the 
contents of the dish. 

3. The treatment with sodium carbonate prior to 
transferring the solution from platinum to glass is 
necessary because of the traces of free hydrofluoric acid 
invariably present in the acid solution. For the deter- 
mination of sulphur and phosphorus it is obviously im- 
possible to make use of a sulphuric acid evaporation to 
remove the last traces of fluorine. Likewise, the con- 
tents of the dish cannot be evaporated to dryness and 
baked owing not only to the danger of volatilizing phos- 
phorus, but also to the difficulty of getting the ignited 
oxides back into solution. 

By the addition of sodium carbonate, the traces of 
fluorine remaining are converted to the fluoride and 
this is later removed by precipitation with calcium chlo- 
ride in the sulphur determination. Before this method 
was adopted the etching of beakers and cover glasses 
was quite noticeable, while the presence of gelatinous 
silica made filtrations most difficult. 

4. It is to be noted that in no case is there an evapo- 
ration of a ferric chloride solution in contact with plati- 
num. This eliminates another source of loss of tha‘ 
expensive metal. 


fHE VOLATILIZATION OF PHOSPHORUS FROM FERROSILICON 


In the course of the experiments for evolving the 
rapid method for the commercial analysis of ferrosili- 
con just described, the analytical procedures as worked 
out were tested on several samples of ferrosilicon that 
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had been previously analyzed by the Pittsburgh Testing 
Laboratories by the regular method of porcedure. 

The new method gave excellent checks in all but the 
phosphorus determinations, and here, invariably, per 
centages were obtained that were approximately half of 
that quoted, as the following data show: 


Per Cent of Phosphorus 


No. of Sample P. T. L. Rapid Method 
410 0.022 0.0103 
411 0.044 0.022 


Feeling quite certain that the fault did not lie in the 
method but in the sample itself, the author repeated his 
work, this time using an oxidizing flux of carbonate and 
nitrate to break down the alloy. The results thus ob 
tained also proved to be about half the reported values 
for phosphorus. 

Sample No. 411 was then returned to the Pittsburgh 
Testing Laboratories for a new determination of phos- 
phorus. While waiting for their report, an investiga- 
tion of the laboratory files showed that the first analy- 
sis had been made in February, 1908, almost ten years 
previously. 

In due time the Pittsburgh Testing Laboratories re 
ported on the phosphorus content of the sample, their 
value being 0.020 per cent, a very satisfactory check 
upon the value, 0.022 per cent, by the rapid method. 

From the above it seems reasonable to conclude that 
the volatilization of phosphorus from ferrosilicon is 
considerable, even when the alloy is kept in a dry place 
enclosed in screw-topped glass jars. 





Coal Gas as a Gasoline Substitute—The question 
of driving motor vehicles with coal gas as a substitute 
for gasoline continues to attract attention through- 
out the United Kingdom according to Commerce Re- 
ports. The press is devoting much space to the dis- 
cussion of its advantages and disadvantages. The 
consensus of opinion appears to be that it is a prac- 
tical proposition and should be adopted as widely as 
possible, at least for the present, in order to conserve 
the gasoline supply. The British Commercial Gas 
Association has been carefully investigating the sub- 
ject, and in its report declares that coal gas in the 
present emergency may be advantageously used as a 
gasoline substitute by providing a large flexible holder 
in which the gas is stored approximately under at- 
mospheric pressure. 

There are no difficulties in adapting the ordinary 
engine to run with this fuel, as it may be employed 
without any structural alterations. Another import- 
ant point is that no alteration in the carbureter is 
required. The gas bag is merely placed on the top 
of the car or van, and has one outlet and one inlet. 
The gas is carried to the carbureter and thence to 
the engine. The latter may be switched immediately 
from gasoline to gas or vice versa. 

The experiments of the British Commercial Gas 
Association led to the conclusion that the equivalent 
of 1 gallon of gasoline is about 300 cubic feet of gas. 
but other experiments have given only 250 cubic feet 
or less, depending on the quality of the gas, which 
varies from one town to another. In practice it seems 
that coal gas will show appreciable economy com- 
pared with gasoline, as at normal prices gas worth 
16 cents would do the work of a gallon of gasoline. 
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Causticizing Soda Liquors* 
By Martin L. Griffin, Wallace H. Howell, Jr., and 
George K. Spencet 


During the last few years chemical industry has been 
greatly stimulated by the extraordinary course of 
events. The cutting off of the supply of many imports 
from abroad and the demands made by the war have 
done much to bring this condition about. The builders 
of chemical appliances have made a distinct contribu- 
tion by the enterprise they have shown. Very often 
they have been the leaders in improving and developing 
processes by making a study of them. The getting to- 
gether of both builders and users annually at the Na- 
tional Exposition of Chemical Industries in New York 
will, I am sure, lead to increasing interest as time 
goes on. 


INDICATIONS OF PROGRESS 


As an illustration of this progress let me mention one 
subject of great general importance in chemical process- 
ing—the separation of solids from liquids. There are 
two fundamental ways of viewing this subject: First, by 
a counter current movement of the elements; Second, by 
straining or filtering out the solids. 

The character and relative value of these elements 
will influence the choice to a great extent. Minor and 
incidental considerations must also be reckoned with. 
The making of caustic soda from the carbonate falls 
within the scope of this subject, and several new ap- 
pliances and manipulations have been advanced and 
adopted for this work. Not until recently have any 
improvements been made in the manner of preparing 
the liquors for cooking wood by the soda process. 

Therefore it seems timely and fitting for the Com- 
mittee on Soda Pulp to present this subject to the 
Association for a wider knowledge and better appre- 
ciation of one of these newer developments in chemical 
industry applicable to the manufacture of pulp by the 
soda process. 

Under the title 


A Discussion of Different Processes for Causticizing 
Sedium Carbonate Liquors and the Separation of 
the Sludge 
We will take up the following systems: 
First.—Intermittent precipitation, sedimentation and 

decantation; 

Second. — Continuous precipitation, sedimentation, 
washing and separation of the precipitate from the so- 
lution; 

Third.—Intermittent or continuous precipitation, fil- 
ter-pressing and washing for the separation of solids 
and liquids; 

Fourth. — Intermittent or continuous precipitation, 
with continuous filtering and washing for the separation 
of solids and liquids. 


THE OLD SYSTEM 


Under the first heading is comprised the old process 
of adding the lime to the solution of soda ash in a tank 
constructed for this purpose and thereafter settling out 
the precipitated calcium carbonate and drawing off the 


*Report of the Soda Pulp Committee read at the joint conven- 
tion of the Technical Association of the Pulp and Paper Industry, 
and the Technical Section of the Canadian Pulp and Paper Asso- 
ciation at Holyoke, Mass., September 27, 1917. 

tRespectively, chairman and associates of the Soda Pulp Com- 
Mittee 


clear liquor. The process of washing, settling and de- 
cantation is then repeated until the sludge is as free 
from alkali as conditions will permit. 

The actual chemical processes must of necessity be 
the same in substance, whatever the subsequent mode 
of procedure may be. In soda pulp mills where the 
black ash must be leached out, the lime is added to the 
liquor in dry form; where caustic soda is made for 
market from finished soda ash, the process is reversed, 
and dry soda ash is added to milk of lime. In any 
case the lime must be brought into contact with the 
soda ash in solution and boiled to make the process 
effective. It is from this stage onward that improve- 
ments have been made which this committee is about 
to take up. This first and old process may be set 
forth in a general way as follows: 

1. The causticizer—where the solution of alkali and 
lime are mixed and boiled. This may be a vertical, open. 
round tank, with a basket suspended for the lime 
and an agitator; or it may be a horizontal, cylindrical. 
closed tank, with manholes, lime baskets, agitator and 
pipe connections. With this arrangement the boiling 
may be done with low pressure and the causticizing 
process made more effective. 

It is very important that adequate plans be made 
for a careful measurement of the strength and volume 
of the alkali liquor used for each charge, so that the 
quantity of lime may be accurately adjusted. 

2. A series of tanks follow for the subsequent settling, 
drawing off the liquor, boiling up and washing of the 
sludge. These tanks and causticizer should be of the 
same capacity and furnished with agitator and all 
necessary pipe connections. The process is one of 
quiescent settling of the precipitate, decanting the 
clear liquor, washing the sludge by a process of dilu- 
tion, which practically and theoretically is never com- 
plete. The lower the concentration of the liquor to be 
causticized, the higher will be the causticizing efficiency. 
It is therefore desirable to make up the liquors of 
approximately the strength required for cooking the 
wood. The weak wash liquors must of necessity be 
disposed of in any system, by washing up strong 
sludges or used in leaching out the black ash. 

Such a system requires a large number of tanks, 
piping, valves, floor space, buildings, labor, steam, etc. 


THE DORR SYSTEM 


Under the second heading, the causticizing process is 
best set forth by the system of the Dorr Company. 
It has been made continuous by the adoption of con- 
tinuous agitation and continuous counter-current de- 
cantation. By the adoption of this company’s equip 
ment all operations become continuous, the soda ash, or 
soda liquor, and lime in proper proportions are me- 
chanically fed to the first of a series of three reaction 
agitators which are fitted with steam coils. If the 
caustic liquors are to be made from soda ash, the wash 
liquors from the second thickener will gravitate to the 
first solution reaction agitator to furnish the required 
fluid volume. In pulp mills, however, this wash liquor 
must necessarily be used for leaching out the strong 
tanks of black ash. Three agitating tanks are provided, 
placed in series, so as to insure a continuous boiling 
for at least one hour to make the chemical reaction 
effective. 

The pulp or precipitate and liquor flow continuously 
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through this series into the first thickener, the over- 
flow from which is the strong liquor. 

The underflow from each thickener is controlled by a 
diaphragm pump which delivers it at such a height 
that, joined by wash liquor or water, it gravitates to 
the next thickener in the series. The underflow from 
the last thickener either runs to waste or to a filter 
for final dewatering and reburning, if desired. It is 
claimed that by the use of thickeners a smaller total 
settling area is required than in intermittent work, 
since the tanks are working continuously and no time 
is lost in decanting, discharging and refilling. 

The Dorr agitator and thickener are the particular 
devices placed in the tanks to obtain the efficient re- 
sults sought, and do not include the tanks, properly 
speaking. The “agitator” can be operated in any flat- 
bottom tank, and consists of a central vertical cylinder 
carried by a shaft supported from the top of the tank 
and equipped with two arms carrying plows, which 
travel around the bottom of the tank and draw the pulp 
to the center. This is raised through the cylinder by 
means of air and distributed evenly over surface of the 
tank by suitable revolving launders or troughs. A 
continuous inflow and outflow is provided. 

The “thickener” consists of a slow-moving mechanism 
placed in a suitable tank, by means of which the opera- 
tion of settling may be made continuous through the 
removal of the settled material to a point of discharge. 
It consists of a central vertical shaft with radial arms 
equipped with ploughs, to bring the thickened material 
to a discharge opening at the center, by the slow rota- 
tion of the mechanism, where it may be discharged 
as desired. There is a peripheral launder which col- 
lects the clear liquid overflowing at the top of the tank. 
This whole process is designed for continuous work. 

The Kingsport Pulp & Paper Company’s new plant at 
Kingsport, Tenn., is equipped with this system. 

It is well to note, in passing, that the Dorr devices 
have been worked out principally for the concentration 
of slimes and fine concentrates in the mining industry, 
in which the carrying fluid is water and has no value. 
In the manufacture of caustic soda, however, the valu- 
able product is the liquid, while the pulp is a waste 
by-product. In this case it is extremely important that 
the fluid product should be delivered in its most con- 
centrated form, particularly so if it must be evaporated. 
While it is possible to dispose of weak washing liquors 
effectually by counter-current methods, it involves more 
plant, labor and losses. 


THE THIRD TYPE OF PROCESS 


We may illustrate the third type of process, namely, 
intermittent precipitation, filter-pressing and washing 
for the separation of solids and liquids, by the Kelly 
filter press, already installed in several pulp mills. 

Chemical filtration consists in cake building and cake 
washing. If the cake retains valuable salts, they should 
be removed because of their value; if the cake carries 
the principal value, it should be washed to remove the 
impurities. The filter press is adapted to either case 
and the method of procedure is the same. 

Plate and frame presses have been used in chemical 
operations for many years. They have given good re- 
sults notwithstanding many deficiencies. In these 
presses, the cake is formed within the bag, cakes form- 
ing on the opposing faces until they grow together. 
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The filtering capacity continually diminishes until the 
cake is formed, which will contain a moist core unless 
time is taken at the expense of capacity. 

Such presses required much hand labor and are rela- 
tively of small capacity; the washing of the cake must 
be done by displacement of the unfiltered sludge, re- 
maining within the press, and the filters themselves 
must be removed for cleansing. They are better 
adapted to problems in which the cake is the more 
valuable product, and not well adapted for such work 
as filtering hot strong caustic solutions. 


IMPROVEMENTS AS ILLUSTRATED BY THE KELLY PRESS 


Recently, many striking improvements have been 
made which have furnished the motive for this report. 
The Kelly press illustrates many of these improve- 
ments in intermittent filtration. The essential parts of 
this press are: 

(1) The supporting frame. 

(2) The press shell. 

(3) The filter carriage. 

(4) The filter leaves. 

(5) The quick-locking head mechanism. 

The press is telescopic in design. The filters are 
inclosed in a tight shell and the cake is built up uni- 
formly upon the outside of large filter bags whose area 
is not diminished in the process of forming the cake. 
The filter leaves are built up frames, carrying a four- 
mesh wire screen, and are entirely inclosed within the 
bags. They are connected to the head end of the press 
and discharge their filtrates into a common trough. 
This whole mechanism, including the head end, is coun- 
terpoised on a sloping frame. When in operation the 
filters are inclosed within the shell, and when ready to 
be discharged they are withdrawn. 

Briefly, a complete cycle of operations consists in 
pumping the sludge into the filter, under a controllable 
pressure, until the cake is formed. The unfiltered 
sludge is then displaced by air pressure and this in 
turn replaced by air pressure, and this in turn replaced 
by wash water or other washing media. These opera- 
tions follow successively under a constant pressure so 
that the cake may be retained intact until the operation 
is finished. Whenever it is desired, the cakes can be 
further dried with steam or air. The press is then 
opened and the cakes can be removed easily by inflating 
the bags with air or steam, etc. 

Some of the peculiar advantages claimed for this press 
are: 

(1) Large capacity for space occupied and time con- 
sumed. 

(2) Economy in energy, including mechanical power, 
manual labor, losses of energy by changes of tempera- 
ture during the process. 

The shell of this press can be insulated against radia- 
tion, either by steam jacket, lagging, or means for cir- 
culation brine so that the process can be controlled at 
any temperature desired. 

(3) Economy of extraction with a minimum of wash 
water. 

(4) Presses are built strong with a good resistance 
to wear and tear. 

As applied to the soda pulp process, the strong sludgy 
liquor should be discharged from the causticizing unit 
into a tank where one sedimentation and one decanta- 
tion of the strong liquor should be made. The strong 
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liquor sludge should then pass directly to the filter 
press, and the strong filtrate pass on with the strong 
decanted liquor. The largest product of strong liquor 
will be obtained. The cake may then be washed and 
the small volume of weak liquor be disposed of in the 
usual way. The cake itself is then ready to be dis- 
charged. There are many of these presses in use for 
handling caustic soda sludges, both in pulp and chemi- 
cal works. 


CONTINUOUS FILTRATION 


Under the final subdivision of this report we shall 
deal with continuous filtering. 

The actual chemical operation of causticizing may 
be either intermittent or continuous, though I see no 
particular advantage in the continuous plan. The 
batching plan provides for definite quantities per batch, 
with definite results; the continuous plan involves a 
definite proportional rate of flowage of all the elements 
entering into the system per unit of time, and requires 
more intelligent supervision. 


In either case and by any system I would advocate 
one sedimentation and decantation of the strong liquor 
as the simplest means for separating the bulk of the 
strong liquor. Or, if a tank of the “Boston tank” de- 
sign is used, the causticizing unit may discharge di- 
rectly, in a continuous flow, into it. 

In its simplest form the Boston tank consists of a 
cylindrical tank with conical bottom, having a distribut- 
ing trumpet in the center, through which the sludgy 
liquor enters and at the bottom of which the sludge 
settles, while the clarified liquor rises to the top and 
flows away through an annular collecting gutter. A 
pipe situated at a suitable level provides for the con- 
tinuous discharge of the sludge to the filter. 


The Boston tank is a variation of the Dorr thickener 
to obtain similar results, and may be used in series 
for counter current separation of the solids. It is in- 
troduced here because it forms part of the system 
advocated by the Industrial Filtration Corporation, 
which is a buildgr of continuous filters. 


The rotary continuous filter consists of an open con- 
tainer, in which is suspended a revolving drum, whose 
periphery is composed of a number of shallow compart- 
ments covered by a filtering medium. Each compart- 
ment, by means of individual p‘pe lines, is connected 
to a perforated trunnion, which turns against a sta- 
tionary valve cap, to which are attached suction and 
blow lines. The arrangement is such that suction and 
air pressure may be applied at different points to each 
of the compartments during every revolution of the 
lrum, the cake forming on the surface by the suction 
ind discharged at the proper time by the air pressure. 
‘t may also be removed by a scraper, or doctor blade. 
The clear filtrate passes through the connecting pipes to 
the discharge through the trunnion. The filter is in 
many respects a combination of the cylinder mold and 
the revolving suction roll, well known in the paper in- 
lustry. 

Provision is also made for washing the cake and sepa- 
rating the wash water from the strong filtrate. The 
cake discharges with 35 per cent to 40 per cent moisture. 

The one notable thing which has made possible these 
great improvements in filtering devices is the invention 
of a metallic filtering cloth capable of resisting corro- 


sive action and woven in such a way as to give a clear 
filtrate. 
The filtering drum of this continuous filter is covered 
with such resisting wire cloth, made of Monel metal. 
These continuous filters are being used with good 
results in many large pulp and paper works and chem- 
ical industries. 


BUILDING, FLOOR SPACE, POWER AND LABOR REQUIRED TO 
INSTALL AND OPERATE THESE DIFFERENT TYPES OF 
PROCESSES 


Taking as a basis a mill producing about 100 tons of 
pulp from poplar wood, the actual alkali required to be 
causticized daily would exceed 125,000 lb., by the losses 
incurred in the process. This would approach 100,000 
lb. of caustic and be contained in about 160,000 gal. 
or 21,400 cu. ft. The amount of calcium carbonate re- 
sulting from the chemical reaction would be about equal 
to the amount of alkali, since their molecular equiva- 
lents are nearly the same. 

To install a sedimentation and decantation process 
would require a tank floor space of 15,000 sq. ft. pro- 
vided only one tank volume is turned out every 24 hr. 
A tank should make two complete cycles daily and in 
this event the floor space would be reduced half, or 
7500 sq. ft. This alone would call for a building 75 ft. 
by 100 ft., allowing no room for operating. Additional 
tanks for weak liquors and storage or miixng of cook- 
ing liquor must be provided and means for the final 
disposition of the sludge. 

The building shou'd be of good height, not less than 
40 ft., and all above ground to secure good light, verti- 
lation and drainage. There should be an upper inclosed 
deck or gallery to contain the causticizers and a storage 
of lime conveniently located. 

These tanks must all be equipped with agitators and 
power to drive them. It would probably require an 
equipment of 100 hp. from capacity to operate such a 
system, though the actual power required for most of 
the time would be very much less. It would require 
three men to operate this part of the plant. 

A causticizing plant, according to the Dorr system, 
would occupy a space approximately as follows: 

These are built in 10 tons of caustic soda units. 
Each unit requires a floor space of 75 ft. by 26 ft. It 
would require five such units for a production of 100 
tons of poplar pulp or 50@ons of caustic soda daily. 
This would call for a floor space of 75 ft. by 130 ft. 
It is possible to reduce this floor space by using tray 
thickeners. These consist of one or more steel trays 
placed in a settling tank with a set of arms and plough 
blades for each tray all operated by the same vertical 
shaft. Such tray thickeners were installed in the 
Kingsport plant. No additional space would be re- 
quired for weak liquors since the counter current sys- 
tem provides for this, and no pumps other than the 
small diaphragm pumps are required. 

The total power required for each unit is 5 hp. One 
man only would be required to operate the whole five 
unit plant. 


A DIFFERENT BASIS FOR AN ESTIMATE OF CAPACITY 

In proposing a system for making liquors where a 
filter forms an essential element, the capacity of the 
filter must be the basis. Choosing the Kelly press as 
one type, two single units, type No. 450, or one twin 
unit, type No. 1300, would be required. 

The floor space occupied by the single press is 51. 
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ft. by 23 ft. each. Additional space must be provided 
for tank supplying the presses, for pumps, air com- 
pressor and operation. 

The presses must be situated at an elevation which 
will permit of automatically discharging the cake into 
a hopper and thence to a conveyor beneath. Probably 
50 hp. and the services of two men would be ample 
to operate. 

It will thus be seen that the building and floor space 
for such a plant would be relatively small, the idea 
being to make as complete a separation of solids and 
liquids by forced filtration of the original liquor rather 
than by a progressive separation by dilution of the 
residue which requires large tank capacity. 

The rotary continuous filter operating on strong caus- 
tic sludge would receive the sludge from a continuous 
settling tank as described above. Two of these filters 
would be required and should be placed with their 
discharge sides facing each other so that the cake 
may pass to a common conveyor. These filters occupy 
a space 8 x 8 x 8 ft. and weigh about 11,000 Ib. each. 

The filtering drum revolves about 1/3 r.pm. The 
only power required for this work would be for an 
exhaust pump which would act as a blower at the same 
time to lift the cake over the doctor and for the con- 
veyor. Practically no labor is required, as the process 
is automatically continuous. 

Such then are the essential features of the latest 
devices and processes for causticizing sodium carbon- 
ate liquors with lime for the efficient separation of the 
calcium carbonate from the caustic liquor. 


RELATIVE MERITS AND EFFICIENCY ON THE DIFFERENT 
CAUSTICIZING SYSTEMS 


In discussing the relative merits of the different 
processes used in the soda pulp mills for changing the 
sodium carbonate to sodium hydroxide, and their effi- 
ciency as regards steam consumption and alkali ac- 
counted for, it is necessary to form some basis of effi- 
ciency. In the older decantation process, in most gen- 
eral use, time and capacity are the principal efficiency 
factors. 

An alkali room having ten pans (each of such capa- 
city that when charged with sodium carbonate liquor, 
causticized, properly settled, drawn off and mixed with 
a properly settled first wash, there will be enough 
liquor for two digesters) is capable of furnishing 
liquor enough for twenty digesters in twenty-four hours. 
In other words, each pan should be allowed twenty- 
four hours for one complete cycle in order to obtain 
good economical results. This will allow the strong 
and first wash each four and a half hours and each 
of the other three washes three hours to settle before 
syphoning off the clear liquor. When handled in this 
way the lime sludge discharged will contain about 85 
per cent weak liquor and 15 per cent solids by volume, 
or 68 per cent weak liquor and 32 per cent solids by 
weight. The loss of soda in this sludge discharge will 
be from 1% to % per cent of the total soda used. 

Thorough agitation is also a necessary factor in 
causticizing soda efficiently. If the agitator shaft is 
provided with one set of wings near the bottom, it 
should make at least 30 r.p.m.; but provided with three 
sets of wings at three different heights, the speed of 
the shaft can be cut to 16 or 18 r.p.m. and give equally 
good results. Of two mills using the same size alkali 
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pans, the same quantity of lime, and all other conditions 
the same, excepting the speed of the agitator shaft, the 
shaft in one mill made 20 r.p.m. and in the other 30 
r.p.m., with the result that the former was obliged to 
use about 8 per cent more lime than the latter; and, 
on account of using extra lime to get the same caus- 
ticity, 6 per cent less liquor was syphoned from the 
strong pan in the former mill, after allowing the pans 
to settle the same length of time. 

When using a lime containing 94 per cent active cal- 
cium oxide, it is customary to use about 560 Ib. of lime 
for each 1000 lb. of sodium carbonate causticized, in 
order to get a strong liquor having 92 per cent of the 
total soda causticized. This strong liquor when mixed 
with a first wash of 97 per cent causticity will furnish 
liquor of about 94.5 per cent causticity for the digesters. 
The lime when slacking in the pan of carbonate liquor 
will furnish about 480 B.t.u. per pound or 268,800 
B.t.u. for every 1000 lb. of sodium carbonate caustic- 
ized. This will raise the temperature of the liquor 
about 30 deg. Fahr. If the carbonate liquor from the 
leachers tests 160 deg. Fahr., the lime added will raise 
the temperature to 190 deg. Fahr., so that it is only 
necessary to add enough steam to raise the tempera- 
ture 22 deg. higher to reach the boiling point at the sea 
level. It is only necessary to boil the pan of liquor 
about 15 min., when the agitation is good; but agita- 
tion should be continued from 20 to 30 min. longer. 

At this point I might mention the part the quality of 
lime plays in affecting the time necessary to boil the 
liquor. The calcium oxide content of a lime, as found 
by analysis, very often comes far from representing the 
active content of the lime. Samples of lime with a 
total calcium oxide content of 85 per cent have shown 
an active content as low as 72 per cent. The Soda Pulp 
Committee, in a previous report, has called the atten- 
tion to a miniature causticizing test as a satisfactory 
method of testing lime used in order to determine its 
active content. The principal cause fur the difference 
between the actual and active calcium aside from that 
present as carbonate is due to presence of an excessive 
amount of silica and alumina in the form of silicates, 
which has been fused by overburning in the kiln, and 
incloses some of the active lime, making it difficult for 
the slacking water to reach it. Lumps of this lime will 
stand in hot water as long as 25 min. without breaking 
down, while a lump of good slacking lime will break 
down completely in about 1 min. It will be found 
advantageous to make a rough slacking test, as above 
suggested, in the alkali room, when a car of lime ap 
pears refractory; and if it requires much time for the 
lumps to break down better results can be obtained 
by boiling the pans of liquor an additional half hour 
By the decantation process, allowing 24 hr. for on: 
complete cycle, 8 lb. of sodium carbonates can be caus 
ticized per cubic foot of pan capacity in 24 hr. 

Most of the soda pulp mills have increased their 
production to such an extent that the alkali room is 
worked far beyond its capacity; and the result is in 
efficient operation in this department. The original te 
pans are trying to do the work of fifteen, which results 
in cutting the cycle of time to 16 hr. in place of 24 
and causing a loss of from 3 per cent to 4 per cent o' 
the total soda causticized. 

The newer processes brought forward in recent years 
cannot be considered substitutes for the causticizin 
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process, as the first step in the operation is the same 
in every case. The sodium carbonate must first be 
causticized by boiling with lime. It is from this point 
on that improvements have come to the assistance of 
the soda pulp manufacturer. By a small addition to 
his alkali room he is able to secure, with the same 
number of pans, an increase in capacity of 100 per cent 
to 150 per cent. The improvements consist in new 
methods of separating the liquor from the sludge after 
the causticizing process is finished, effecting a saving 
of time and space and cutting down the loss of soda 
in the sludge discharges. A description of such methods 
has been given in the earlier part of this report, and a 
brief abstract of their principles and claims will now 
be given. By a small addition to his alkali room he 
is able to secure, with the same number of pans, an 
increase in capacity of 100 per cent to 150 per cent. 

The Dorr process is an improved method of doing 
on a systematic continuous plan what is attempted 
with a discontinuous intermittent system of discon- 
nected tanks. The process being strictly counter cur- 
rent, it is very efficient in washing the precipitate, 
sustaining and building up concentrations from the 
washings. 

The Dorr Company’s engineer reports that the Kings- 
port plant, having a capacity of 50 tons dry weight of 
caustic soda a day, producing 14 deg. Baumé liquor of 
92 per cent causticity, has an efficiency of 99.4 per cent 
The process is well illustrated and results are analyzed 
on the “flow sheet.” As such it is a decided improve- 
ment upon the old system. 

There is one important matter which should not be 
overlooked. The system is not well calculated to retain 
the initial heat, since the thickeners are very large and 
shallow. Large open tanks containing hot liquors 
should be covered or the condition of the room will be 
very disagreeable, particularly in a cold climate, and 
there will be large heat losses. 

The obvious purpose and intent of the filter-press, 
however designed and operated, is to effect a thorough 
and rapid separation of solids and liquids, thereby 
obtaining a clear filtrate and a clear solid mass in the 
shortest time, with the least expenditure of capital and 
labor. The filter press, generally speaking, produces 
a cake when operating on this caustic sludge, containing 
about equal parts of solids and liquids, and when washed 
with a volume of water equal to the cake the caustic 
losses with the cake are 1 per cent and under. There- 
fore that system of forced filtration, which will take 
the hot boiling sludgy caustic liquor from the caustic- 
izer, of the desired strength, and effect a prompt and 
thorough separation, with the least expense for equip- 
ment and maintenance building, power and labor, is the 
system desired. If therefore the intermittent or con- 
tinuous forced filter will accomplish this, obviously such 
a system has distinct advantages over any sedimenta- 
tion plan. 

It will, of course, require a higher degree of skill and 
intelligence to operate the more complicated and highly 
organized filtering machine than the foolproof old sys- 
tem of sedimentation and decantation in tanks. If we 
are content with slow, crude and cumbersome methods, 
we shall choose this. If, however, we want to be leaders 
in chemical processing, there is much to commend in 
the newer methods of forced mechanical filtration, in- 
termittent and continuous. 


Every problem involving a separation of solids and 
liquids has its individual and peculiar features, and 
we should join with the designers and builders of chem- 
ical appliances in solving our mutual problems. This 


meeting and our association are organized for just such 
problems. 





Synopsis of Recent Metallurgical and 
Chemical Literature 
Electrochemistry 


Electrochemical Industries of Italy.—The Chemical 
Trade Journal and Chemical Engineer, Sept. 22, 1917, 
prints an account of the electrochemical industries 
of Italy, taken from Zeitschrift fiir Angewandte 
Chemies (date not given). The account states that 
the numerous sources of waterpower in Italy, espe- 
cially in the north, have contributed largely to the ex- 
tension of the electrochemical industry, which is most- 
ly established in Lombardy. The Societa Anomina 
Ferriere di Voltri of Darie, in the Province of Brescia, 
have worked a calcium carbide plant since 1908, using 
waterpower from the Dezze. The furnaces work con- 
tinually and can produce four tons of carbide daily. 
Another electrochemical works in Lombardy is the 
nitric acid factory of the Officine Elettrochimica Dott 
Rossi of Legnane, which, like the factory of Patsch, 
near Innsbruck, uses the Pauling method, and obtains 
the nitric acid by conversion of atmospheric nitrogen. 
Besides nitric acid, potassium chlorate is also manu- 
factured, which has greatly reduced the amount formal. 
ly imported from France and England. The yearly 
production for the year before the outbreak of war 
was 12,000 tons of 36-42 deg. Be. nitric acid, and 580 
tons of potassium chlorate. 

In Pidemont the Societa Industriale Elettrochimica 
di Pont Saint Martin, which was established in 1899, 
produced calcium carbonate for many years. In the 
same locality, the Societa Pidemontese for the manu- 
facture of calcium carbide and allied products with a 
working capital of 2,000,000 lire has a plant for the 
manufacture of calcium carbide and nitrate of potash 
which is worked by waterpower from the Dora Baltia. 
For the manufacture of calcium carbide two Tofani 
furnaces of 2500 and 1200 hp. are used, and suitable 
lime is obtained from the Meana di Susa quarries. 
The yearly production is about 2400 tons. Part of 
the calcium carbide produced is used in the manufac- 
ture of calcium nitrate, according to Linde’s German 
method, the yearly production being now 2900 tons; 
ferrosilicon, silicilum and barium sulphate are also 
manufactured. In summer the plant works uninter- 
ruptedly day and night, while in the winter, on ac- 
count of the shortage of electric current, it is only 
worked at night. 

In the Umbrian provinces there are a number of 
important works, of which two produce electric power 
exclusively. The Societa Italiana per il Carburie di 
Calcio (capital 14,000,000 lire) erected the first Italian 
calcium carbide factory in 1896, using waterpower 
from the Velino. They possess at present the three 
works at Collestate, Papigno, and Narni, with their 
own electrical stations. Most of the electric energy 
produced is used in their own works. The Collestate 
works have been in operation since 1897, and at first 
manufactured calcium carbide. In the year 1908 the 
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manufacture of calcium cyanamide was commenced, 
and the output of calcium carbide declined. Nitrogen 
is obtained directly from the air by two plants, the 
first producing 125 and the second 400 cbm. per hour. 
This factory delivers 15 tons of calcium nitrate daily, 
together with 15 tons of ammonia sulphate. The 
Papigno calcium carbide factory has a capacity of 60 
tons daily, and produces over two-thirds of the com- 
pany’s production of calcium carbide. The carbide is 
made by a special process which this firm has pat- 
ented. The Narni calcium carbide factory was taken 
over by this company in the year 1908. The factory 
has a capacity of 40 tons daily. 

Two further calcium carbide factories, which do 
not belong to the above-mentioned company, are to be 
found in Foligno and Salifano. The factory in Fol- 
igno, belonging to Fabbrica Italiana di Carburie De- 
rivati, has greatly reduced its output of calcium car- 
bide in recent years, and has taken up the manufac- 
ture of barium sulphate and barium oxide as well as 
sodium sulphate experimentally. The electrical power 
is supplied by the Foligno municipal electrical depot. 
In Salifano there is also a similar plant for the manu- 
facture of calcium carbide. In the Abruzzi the Societa 
Italiana di Elettrochimica has a chemical works situ- 
ated on the Rome-Castellamare Adriatic railway, 
and employs 400 hands. The electrical power is ob- 
tained from stations at Ticino and at Primo Salto del 
The plant produces about 3400 tons of caustic 
soda yearly from rock salt, which is obtained from 
Sicily. A further 250 tons of sodium chloride is ob- 
tained as a by-product of electrolysis. Further 5000 
tons of calcium chloride, 500 tons of very pure hydro- 
chloric acid, and 50 tons of carbon tetrachloride are 
produced. 1200 tons of 50 per cent iron silicate are 
manufactured yearly by the electrothermic process, 
using two monophase furnaces of 715 hp. each, and in 
a triphase furnace of 1500 kw. about 4000 tons of cal- 
cium carbide are produced. The consumption of these 
products is limited almost exclusively to Italy. A fac- 
tory belonging to the Societa Industriale Italiana of 
Capistrella (Aquila) also manufactures calcium car- 
bide. 

Gas Industry in Wartime in England.—J. H. BREAR- 
LEY presented a paper on “Wartime Experiences of Gas 
Undertakings” at a meeting of the Eastern Counties 
Gas Managers’ Association, held in London, about Oct. 
1. The paper is abstracted in the Chemical Trade 
Journal and Chemical Engineer and gives important 
and interesting information. The author said that, 
taken as a whole, the residual products could not be 
said to have contributed as much toward working costs 
as might fairly have been anticipated. Coke had been 
satisfactory, for the simple reason that, with few ex- 
ceptions, its sale had been unfettered. Tar for a long 
time remained a source of anxiety on account of the 
difficulty experienced in dealing with pitch. Various 
works experimented with pitch for gas-making; but to- 
day little was heard of that method of keeping produc- 
tion within manageable limits, and it seemed to have 
fallen largely into desuetude. Creosote, from being al- 
most an absolute drug, had become one of the most im- 
portant distillates; and for its recovery in adequate 
quantities the greater production of tar was urgently 
called for. The requirements of toluol and benzol were 
being adequately met. An incidental result of the pro- 
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cess of recovering benzol by washing the gas with creo- 
sote oil had been to discredit finally the illuminating 
power test as applied to gas undertakings. 

Home demands for munition-making had taken large 
quantities of concentrated ammoniacal liquor, esti- 
mated in 1916 as the equivalent of over 70,000 tons of 
sulphate of ammonia. In the same year the home con- 
sumption of sulphate of ammonia was 178,500 tons, as 
compared with 128,000 tons the previous year. There 
were exported 259,500 tons. 

The figures at which maximum prices were fixed for 
sulphate sold to farmers had given very general dis- 
satisfaction among producers. Although they hoped 
and expected to see the home demand for sulphate grow 
greatly, their organizations would have to fortify them- 
selves against the powerful influences which the farm- 
ers appeared able to invoke if the time ever came when 
they had to rely solely upon the home markets. Unless 
circumstances altered, they could not view as an un- 
mixed blessing a state of affairs in which they were 
permamently cut off from all export markets. For the 
time being the advent of war had effectively countered 
the German efforts to capture the world’s markets. 
When the war was over, British producers might rea- 
sonably hope to command a fair share of the foreign 
trade, if sulphate maintained its position in comparison 
with other sources of nitrogen. Doubtless the Sulphate 
of Ammonia Association was looking ahead, and for- 
mulating their plans accordingly. 

The maximum price fixed for sulphuric acid was 
much higher relatively than that fixed for sulphate of 
ammonia. Spent oxide, however, had commanded good 
prices, and afforded a substantial set-off. The use of 
nitre-cake for sulphate-making did not appear to have 
been a success. 

Mr. Thomas Glover, in the course of the discussion, 
said there was a thought which was suggested by the 
president’s address, and that was in reference to puri- 
fication—the extraction of sulphur and the making of 
sulphuric acid. When this country went to war, its 
ability to produce sulphuric acid was very much below 
the necesities of the case; and as the submarine menace 
had developed, the difficulty of finding raw material for 
making sulphuric acid had increased. First it was 
plant; and then, secondly, it was raw material. Now 
the gasworks, very quietly and without it being recog- 
nized, had been producing a very large quantity of raw 
material for sulphuric-acid making. The conversion to 
oxide purification which had become almost general in- 
sured that sufficient sulphur would be extracted from 
the coal to make enough sulphuric acid to neutralize all! 
the ammonia which was also produced from the coal 
And in addition to this, a very considerable excess of 
sulphuric acid was produced from the sulphur extracted 
from the coal which they carbonized. They had not in 
the Eastern Counties many large works in which it 
would pay to put down a sulphuric acid plant to burr 
their own oxide; but it was possible to make advantage 
ous arrangements with a chemical works to take the 
oxide, burn it, and supply the sulphuric acid to the gas 
works for sulphate of ammonia manufacture, and als« 
to return the burnt material to the works. It could by 
suitable means be rehydrated, and brought back int: 
service; and so the process could go on continuously 
It was a thing which, if properly worked, under suitabl: 
conditions, could be made to pay the whole cost of puri 
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fication and leave a little margin of profit. With refer- 
ence to the price of sulphate, he agreed with the presi- 
dent that the price fixed by the Government was an un- 
fair one, and that the industry was not called upon to 
subsidize agriculture—to the great advantage of agri- 
culture, and to the disadvantage of the gas industry 
With the price of sulphuric acid so high, the price of 
sulphate of ammonia should have been fixed higher. 
Something, too, might be said of the prices paid for 
benzole and toluol, which were rather below pre-war 
rates. 

Mr. W. W. Townsend said it seemed to him that the 
direction in which progress was to be looked for in the 
future was in making coal gas of decent quality, at a 
moderate temperature, getting good yields of ammonia 
and oils, and stretching it to get the required quantity 
by the addition of blue water gas. 


Heat Insulation 


Comparative Tests of Heat Insulating Materials.— 
Some interesting tests were recently completed by Sar- 
gent and Lundy, consulting engineers, of Chicago, on the 
relative value of various heat insulating materials. The 
report was published in Power, May 1, 1917. 

The first object of the tests was to determine the rel- 
ative thermal insulating value of the materials ex- 
amined. The materials were obtained in or were cut to 
the dimensions of standard bricks, so that in this re- 
spect the samples were equal. 

The difficulty, which was expected, was found to be in 
insulating thoroughly the top, bottom and sides of the 
bricks. Naturally, it is difficult to insulate a material 
that is itself a good insulator. From these tests there 
did not appear to be so much difference between the fire 
and the insulating bricks compared by this method of 
temperature gradient, and it might be said that, 
roughly, 6 in. of firebrick is equal to 4 in. of insulating 
brick, which on general principles is not reasonable. 

It is pointed cut that, though every precaution was 
taken to insure comparative conditions, it follows from 
radiation laws that a very small difference, in various 
ways, such as the high-temperature source, thickness of 
insulation between samples, etc., might lead to wrong re- 
sults and it is well known that magnesia is equal in in- 
sulating value to many times its thickness in ordinary 
firebrick, so long as disintegration does not take place. 

It was therefore considered that some other method 
should be found to obtain a more absolute comparison 
and that it should be on the basis of measuring the ac- 
tual quantity of heat passing through the material under 
test. This would be a true value of the heat-insulating 
value of the materials. 

The method adopted was to build a furnace of the 
various materials, cut to the dimensions of standard 
bricks and carefully laid up with small joints. These 
furnaces were heated by means of an electrical heater 
mace of are-lamp resistance coils and arranged to evenly 
distribute the heat over the inside. The electrical en- 
ergy can be measured with great accuracy and could be 
exactly adjusted. The electrical input to the heater was 
converted into B.t.u. by multiplying the watt-hours con- 
sumed by 3.412, as it was thought advisable to use the 
B.t.u. as the unit of heat and not to express it in elec- 
trical units. 

If the electrical input is constant, then the tempera- 
ture will rise in the furnace until the temperature diff- 


erence between the inside and outside is sufficient to 
cause the heat generated to be dissipated at an equal 
rate; then equilibrium is established. On established 
equilibrium, readings were taken of the electrical energy 
and the temperature of the inside and the outside of the 
furnace. By varying the electrical energy a curve can 
be drawn between the temperature difference of the in- 
side and the outside of the furnace, and the B.t.u. radi- 
ated per hour. By this method of testing it is easily 
seen the great advantage, from a thermal point of view, 
the insulating materials have over the ordinary fire- 
brick. 

To express this variation in insulating value with the 
temperature, it was thought that a similar relation to 
Ohm’s law might be found. This was proved to be so. 
The unit taken has been called the “thermal Ohm” and 
is expressed by dividing the temperature difference 
by the B.t.u. radiated per hour. The values for the ma- 
terials have been calculated and these show practically 
straight lines except for magnesia and a combination 
of sigur and magnesia, marked Si.-Mag. With this 
latter material the “thermal resistance” decreases di- 
rectly as the temperature difference. 

To use the figures thus obtained, to find the equival- 
ent thickness of material required to give equal insu- 
lation—that is to say, equal thermal resistance, in each 
case—it is necessary to demonstrate experimentally the 
laws of thermal resistance. To do this, furnaces of half 
and twice the thickness of the original furnace were 
built and tested. 

The results proved that the thermal insulation is 
directly proportional to the thickness. 

The material of highest thermal resistance is Sil-O- 
Cel; the other materials are therefore expressed in 
terms of this material. 

At 2000 deg. F. the relative values are as follows: 


(6.5 thicknesses of Osceola firebrick. 


— | 1.85 thicknesses of Diddier insulating brick. 
Si1.0.C + 1.65 thicknesses of Si.-Mag. insulating brick. 
prc Te [1.35 thicknesses of Sigur insulating brick. 


1.20 thicknesses of Nonpareil insulating brick. 


From the known dimensions of the furnaces the 
B.t.u.’s radiated per hour square foot of surface for 
various temperature differences are figured. Under 
similar conditions a Sil-O-Cel wall would radiate 22,250 
B.t.u. per hour, or only about 20 per cent as much as 
the firebrick wall. The following crushing tests are 
also interesting: 


CRUSHING Tests OF HEAT-INSULATING MATERIALS 
Before Heating After Heating 


Lb. per Sq. In Lb. per Sq. In 
Se scapes nneeue 357.6 339.7 
Sil-O-Cel with strata 171.6 168.0 
Sil-O-Cel against strata ; 404.4 379 0 
Sil-O-Cel average ... ; : . 288.0 274.0 
DE. 6 Feen indus esse - 144.0) - 
a ag al 39.3 § Crumble easily 


Nonpareil. .... _ wawk ne 183.0 168.0 


As these tests required a week or two to complete on 
each furnace, it was no measure of what effect “aging” 
would have on the material. For this reason furnaces 
of Sil-O-Cel and Sigur were built and run at tempera- 
tures of 1200 deg. F. respectively for over six months 
continually, with no change in the insulating properties 
whatsoever and with no damage to the materials them- 
selves. 
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Recent Metallurgical and Chemical Patents 
Dyestuffs 


Chromium Compounds of Azo Dyestuffs.—GADIENT 
ENGI and CARL JAGERSPACHER of Basel, Switzerland, 
patent a chromium dyestuff and process of making same. 
The patent is assigned to the Society of Chemical In- 
dustry of Basel. The product is made by treating an 
orthoaminophenol compound with a chromium compound 
in a hot aqueous medium, diazotizing the chromium com- 
pound of orthoaminophenol compound, combining the 
resulting chromium compound of orthooxydiazobody 
with a naphtholic compound and treating finally the thus 
obtained half chromated orthooxyazodyestuff in a hot 
aqueous medium with a chromium compound. The dye 
is stated to undergo no change by adding sodium car- 
bonate or soda lye and to produce fast tints on animal 
fibre which are not changed when subsequently chro- 
mated. (1,242,536, Oct. 9, 1917.) 


Disazo Dyes.—RUDOLF SCHULE of Frankfort-on-the- 
Main, Germany, patents a new disazo dyestuff and pro- 
cess of making it. The patent is based upon the discov- 
ery that by combining the diazocompound obtained from 
diazo-p-nitrobenzene and aminocresolalkylether 

(CH,:NH,:OR=1:3:4) 

where R denotes an alkyl group and further diazotation 
with M-aminopheny]-8-oxy-1.2.naphthimidazole-3.6-di- 
sulfonic acid in alkaline solution, a disazodyestuff is ob- 
tained which dyes cotton bluish black shades; these may 
be developed on the fiber, yielding brilliant green shades 
by further diazotizing and developing with 1-pheny]-3- 
methyl-5-pyrazolone, phenol, cresol or resorcinol. Bril- 
liant green shades are likewise obtained by after treat- 
ment with p-nitrodiazobenzene. The developed dyeings 
are stated to be of good fastness to washing, soap and 
light. (1,241,158, Sept. 25, 1917.) 


Copper Compounds of Orthooxyazo Dyestuffs.— 
GADIENT ENGI and CARL JAGERSPACHER of Basel, Switz- 
erland, patent a process for the manufacture of copper 
compounds of orthooxyazo dyestuffs. The patent is as- 
signed to the Society of Chemical Industry of Basel. 
The patentees have found that instead of starting from 
the orthooxyazo dyestuffs and acting with copper com- 
pounds on their solutions, the new copper compounds 
can also be obtained by effecting the combinations of 
orthooxydiazophenol-or orthooxydiazonaphthol deriv- 
atives with azo dyestuff components, in presence of cop- 
per compounds. Thus the copper compounds of the or- 
thooxyazo dyestuffs are produced directly and can be 
isolated eventually after addition of common salt, by fil- 
tration, washing and drying. The process is described 
in the specifications. (1,237,183, Aug. 14, 1917.) 

Leucotriarylmethane Dyes.— FRITZ FUNCKE and 
CARL JAGERSPACHER of Basel, Switzerland, patent new 
dyestuffs and a process of making same. The patent is 
assigned to the Society of Chemical Industry of Basel. 
The dyestuffs are obtained by diazotizing the amidoleu- 
copatentblue, resulting from the nitration of leucopat- 
entblue and the subsequent reduction of the obtained 
nitro derivative, and by combining the prepared diazo 
body with an azo dyestuff component, as for instance an 
amine, a phenol, a naphthol, an aminophenol, an amino- 
naphthol or their sulfo or carboxyl derivatives, pyrazo- 
lone derivatives, etc. The dyestuffs dye on mordants and 
are therefore stated to be especially applicable for dye- 
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ing animal fiber vivid blue to green tints, fast to wash- 
ing and light, according to the methods usually employed 
for the dyestuffs which dye on mordants or are able to 
be chromated on the fiber. They constitute blue to green 
and yellow powders, soluble in water, with blue to green 
and yellow colorations and in concentrated sulfuric acid 
with yellow to violet colorations. (1,237,192, Aug. 14, 
1917.) 


Copper Compounds of Leucotriarylmethane Dyes.— 
Another patent of the above parties deals with copper 
compounds of the above dyes. These dyes are trans- 
formed by treatment with copper oxide or copper hydrox- 
ide, in an aqueous medium into new copper compounds 
soluble in water and dyeing animal fibers in an acid 
bath vivid blue to green tints fast to light, washing and 
alkali. The new copper compounds constitute blue to 
blue and green powders, soluble in water with blue to 
green coloration and in concentrated sulfuric acid with 
green to red colorations. (1,237,193, Aug. 14, 1917.) 

Copper Compounds of Orthooxyazo Dyes.—BARTH- 
OLD WUTH and CARL JAGERSPACHER of Basel, Switzer- 
land, patent a process of making copper compounds of 
orthooxyazo dyes. This is the process mentioned in 
above patent 1,237,183. The latter being a variation of 
this present patent. The present patent refers back to 
a previous application. It describes the transforming of 
orthooxydiazo dyestuffs derived from orthocarboxylated 
benzoylacetic acid into new copper compounds by treat- 
ment with copper oxide or hydroxide. (1,234,994, July 
31, 1917.) 


Azo Dyes.—JAMES H. STEBBINS, JR., of New York 
City, patents new azo dyes and methods of making same. 
The new dyestuffs are derived from 1.8-dioxynaphtha- 
lene-3.6-disulfonic acid, otherwise known as chromo- 
tropic acid, by combining this acid with diazotized ben- 
zidin, or its equivalent, and with another diazotized 
aromatic amin, such as diazotized para-nitranilin or dia- 
zatized para-amido-phenylglycin or diazopicramic acid; 
and by further combining with the diazotized benzidin 
an end component such as 1.5-naphtholsulfonic acid or 
the 1.4-naphtholsulfonic acid. The dyes are soluble in 
water and capable of dyeing both wool and cotton with- 
out mordants. (1,235,253, July 31, 1917.) 


Nitrogen Fixation 


Concentration of Nitric Acid.---KRISTIAN BIRKELAND, 
Christiania, Norway. Process of concentrating the di- 
lute acids obtained by the absorption of nitrous gases, 
more especially from such nitrous gases as are obtained 
by the direct combination of air nitrogen and oxygen. 
According to the patent, the concentration of the dilute 
acid, which usually has a strength of about 30 per cent, 
is effected by producing, by means of the acid, a nitrate 
of a metal and subsequently decomposing the nitrate by 
treating it with superheated steam and condensing and 
further treating the vajors so obtained. (1,236,662, 
Aug. 14, 1917.) 

Apparatus for Iron, Coke, Soda-Ash Process.— 
RALPH H. McKEE, Ridgefield Park, N. J. Patent relates 
to a container having interior walls of an alloy of 50-60 
per cent nickel, 10-20 per cent chromium, and 10-30 per 
cent manganese and carbon. Container is stated to 
exert a favorable effect on the reaction when nitrogen 
is passed over coke, iron oxide and soda ash for nitro 
gen fixation. (1,236,853, Aug. 14, 1917.) 
















Calcium Cyanamid.—James H. REID, Newark, N. J. 
This patent relates to the fixation of nitrogen and the 
making of metal cyanamids, and comprises combining 
nitrogen with metal and carbon by exposing metal car- 
bide to the action of nitrogen and heat in such a man- 
ner that the carbide is supplied to the nitrogen at a 
temperature sufficient to elevate the nitrogen to a point 
selective to its combination or reaction and fixation and 
particularly by introducing molten metal carbide, such 
as calcium carbide, into nitrogen and performing the 
fixation of the nitrogen upon cooling of the carbide to a 
selective combining point, with the simultaneous heat- 
ing of the nitrogen to the initial combining point. 
(1,241,020, Sept. 25, 1917.) 

Nitrogen Fixation with Manganese.—LELAND L. 
SUMMERS, Chicago, Ill. Process consists in preparing 
nitrogenous compounds from the nitrogen of the air 
or other gaseous sources by the use of manganese or 
its compounds. A compound containing manganese 
such as the common dioxid of manganese, “pyrolusite,” 
is heated in the presence of carbonaceous matter to 
form various carbides of manganese. While this reac- 
tion is in progress, nitrogen from the atmosphere or 
other sources is introduced and a reaction takes place, 
causing various compounds of nitrogen, carbon, oxygen 
and manganese to be formed, which may be readily re- 
covered as such or as other compounds containing com- 
bined nitrogen in an available form. The process is 


conducted in an electric furnace. (1,242,264, Oct. 9, 
1917.) 


Inorganic Chemicals and Miscellaneous Products 


Phosphoric Acid.—Wwma. H. WAGGAMAN, Harry Bry- 
AN and C. R. WAGNER, Washington, D. C. (Patent 
dedicated to the public.) New apparatus for making 
phosphoric acid and its compounds. Consists of a 
blast furnace (Fig. 1), provided with an inner or 
charge chamber, B, surrounded by, but discharging in- 
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BLAST FURNACE FOR PRODUCING PHOSPHORIC ACID 
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to, an outer chamber, a platform below the charge 
chamber for receiving the discharge from the same. 
Means is provided for introducing air into the outer 
chamber for introducing air into the outer chamber 
for burning and smelting the charge upon said plat- 
form and smelting the charge upon said platform. For 
introducing a further quantity of air into the upper 
part of the outer chamber in order to oxidize further the 
volatile products of the reactions the nozzles J are pro- 
vided. Means for withdrawing the products of the re- 
action from the outer chamber is provided at G. 
(1,241,791, Oct. 2, 1917.) 


Case-Hardening Material.—A. O. BLAICH, Chicago, 
Ill. Assigned to A. O. Blaich Company, Chicago. Case- 
hardening material and process of making same, using 
ground charcoal or coke as starting point. This is 
forcibly submerged in a hot soda ash solution for a 
period of time and then dried in a revolving drum at 300 
deg. Fahr. The mass is then sprayed with oil and 
mixed with calcium carbonate or barium carbonate. 
(1,241,909, Oct. 2, 1917.) 


Aluminous Abrasive.—L. E. SAUNDERS and R. H. 
WHITE, Niagara Falls, N. Y. Assigned to The Norton 
Company, Worcester, Mass. An electric furnace prod- 
uct prepared by adding zirconia or certain of its com- 
pounds to bauxite or equivalent impure aluminous ores, 
the charge being then fused in the electric furnace and 
subsequently cooled either in the furnace or after re- 
moval therefrom. A small proportion of coke is added, 
sufficient to reduce the major portion of the iron oxide 
and silicon. No appreciable amount of zirconia is re- 
duced. (1,240,491, Sept. 18, 1917.) 


Organic Compounds 


Phenol Condensation Products—K. TARASSOFF and 
P. SHESTAKOFF of Petrograd, Russia, patent a process 
of obtaining solid condensation products of phenols, 
formaldehyde and salts of sulfo-acids. The chief claims 
are as follows: 

“Process of producing solid, infusible and _ insoluble 
phenol-aldehyde condensation products, comprising bringing 
together a phenol, formaldehyde, a salt of an alkaline re- 
acting base and of a sulfo acid obtained in the sulfonation 
of crude mineral oil and an acid weaker than the sulfo 
acid, heating the mixture to start the reaction, removing 
the water that separates out, heating the residue on a water 
bath until the loss of weight reaches 70-75 parts by weight 
of the total amount of the materials employed, cooling the 
mass to 35-40 deg. C., adding a further quantity of for- 
maldehyde, pouring the mass into molds, allowing the mass 
to remain at rest for some hours and then gradually raising 
the temperature of the mass to 100 deg. C.” (1,237,599, 
Aug. 21, 1917.) 

Amino-Oxy-Compounds.—ALFRED PIQUET, E. STEIN- 
BUCH and R. STOCKER, of Basel, Switzerland, patent an 
electrolytic reduction process which is assigned to the 
Society of Chemical Industry in Basel. According to 
the process amino-oxy-compounds are made by electro- 
lytic reduction of aromatic nitrocompounds in acid, by 
employing as electrolyte in the cathode chamber a di- 
luted acid solution which contains not much more acid 
than is necessary to combine with the bases produced 
by the reduction and in conducting the electrolysis in 
presence of at least two metals in the cathode chamber, 
which by continuously passing into solution and depos- 
iting on the surface of the cathode, maintain the latter 
always coated with a deposit of at least two metals. 
(1,239,822, Sept. 11, 1917.) 
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A New Blast Furnace Gas-Cleaning Machine 
By John Ruddiman 


The constantly increasing demand for higher blast 
temperatures has met with fairly good success through 
the introduction of gas cleaning devices of various 
types and principles, which permit the use of stoves 
with greatly increased heating surfaces, resulting 
from smaller checker passages. 

But even with the best means employed for cleaning 
the gas, there is still something lacking to bring about 
conditions which operators regard as “ideal.” Clean 
gas they must have, and get. 

Clean, dry gas they prefer, and get only when 
atmospheric conditions permit. 

Clean, dry, hot gas is their “ideal,” and can get if 
they will follow the process only one step further. 

Advocates of the dry and the wet processes of gas 
cleaning are still threshing out the question of superi- 
ority, moisture being the bone of contention; but in 
the end all must agree that the cleanest, dryest, hottest 
gas will furnish more B.t.u.’s at the tuyeres for a 
longer continuous period than will gas lacking in any 
one of these essentials. 

The best of the dry processes, assuming that the 
dust content of the cleaned gas is satisfactorily re- 
duced, furnishes gas retaining most of the sensible 
heat, and all the moisture it had on leaving the fur- 
nace. Because of the high temperature, it ignites at 
the burner in spite of the high moisture content, nor- 
mally about 35 grains. 

The best of the wet processes, while removing the 
dust to a satisfactory degree, furnishes gas cooled 
to near the temperature of the water, and usually super- 
saturated on leaving the cleaner. During its passage 
to the stoves a lower moisture content follows a drop 
in atmospheric temperature (the gas main acting as 
a condenser, requiring to be tapped and often cleaned), 
but the gas will still be at the saturation point on 
reaching the burners. Although of low moisture con- 
tent (about 11 grains at 80 deg. Fahr.) the gas does 
not readily ignite, ignition usually taking place high 
up in the combustion chamber, hence a loss in heating 
surface in the stoves below the point of ignition which 
preheating of the gas would prevent. Preheating is 
not a new thought, but it hes never been successfully 
applied in blast furnace practice. Recent develop- 
ments in stove construction with the resulting high 
efficiency from small checkers prove that it can be 
economically applied. If two stoves with yet smaller 
checkers will accomplish better results than three, 
four or even five of the stoves in common use, and 
where the reduced temperatures of the waste gases 
will permit a suction fan to replace the draft stack, 
the saving in cost of construction would more than 
offset the cost of installing a preheating system. 

By utilizing all the gas from the dust catcher for 
preheating the cleaned gas for the stoves, the reduced 
temperature of the uncleaned gas going to the cleaners 
will effect an economy in the water used for cooling 
purposes, while the portion of gas going to the boilers 
will still be of sufficient temperature to ignite at the 
burners. without the use of coal, which is necessary 
when cleaned, cold gas is sent to the boilers. 

The accompanying illustrations show two types of 
preheaters, either of which may be used in the layout 
shown, or connected up with any type of gas cleaners. 
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Type No. 1 in the layout is a combined heater and 
secondary dust catcher, and consists of a number of 
flues inclosed by two headers and part of the cylinder 
shell to form a heating chamber. This chamber is 
quarterly divided by vertical baffles arranged to form 
four connecting passages. A large central pipe, closed 
at the top by the header, and having an opening in 
its side at the top of the fourth passage, is connected 
by an elbow, below the bottom header, with a pipe 
horizontally carried through the dust chamber to a 
brick-lined stove main. The dust chamber is formed 
by the lower part of the cylinder shell, the conical 
bottom and bottom header. Two inverted elbows are 
attached to the cylinder near the top of the dust cham- 
ber; the large elbow, leading the twice dry-cleaned, 
hot gas to the boiler gas main; and the small elbow, 
leading the twice dry-cleaned, hot gas to the primary 
scrubber. Full details of the primary scrubber are not 
shown. 

The appartus comprises either a square or rectangu- 
lar tank having a hopper bottom for holding the waste 
water and a semi-circular cover which incloses a gas 
chamber into which opens the gas inlet pipe at one 
end and the gas outlet pipe at the opposite end. Pass- 
ing longitudinally through the tank is a shaft sup- 
ported and driven from without the tank by any suit- 
able means. Stuffing boxes are provided to prevent 
the escape of gas at the points at which the shaft 
pierces the wall of the tank. Upon the rectangular 
mid-portion of the shaft within the tank is arranged 
a series of circular perforated baffle plates. Nozzles 
are fitted into the holes of each baffle plate, except 
the last of the series, the sum of the area of the noz- 
zles in each baffle being slightly in excess of twice the 
area of the gas inlet pipe. 

The baffle plates are suitably spaced apart along the 
shaft and secured thereto by flanges bolted to each 
baffle and having hubs, with set screws or keys, which 
serve to space the baffles apart. The baffles are sup 
ported in a vertical position and parallel to each 
other by ferrules on bolts which pass through the 
series of baffles at a convenient radial distance from 
the shaft and bind the baffles together when the nuts 
are set up. 

The baffles have their nozzles so arranged that those 
of one baffle discharge against the blank interspaces 
on the following baffle so that the gas issuing from 
the nozzles in fairly close proximity to the adjacent 
baffles is brought into intimate contact with the blank 
spaces of the latter. 

Spray pipes are arranged between the baffles and 
at the inlet and outlet ends of the gas chamber. The 
latter are designed to throw a spray upon the wal! 
of the gas chamber to clean the latter, while the pipes 
between the baffles are so arranged that their jets are 
discharged against the adjacent faces of juxtaposed 
baffles and into the nozzles thereof, so that both the 
surfaces of the baffles and the interior of the nozzles 
are cleaned. 

In this apparatus is combined the principle of the 
contact type of cleaner with that of the scrubber type 
It is self-cleaning and economical in the use of water 

At the ends of the tank internal overflow trough! 
are provided, which maintain the normal water level 
of the water in the tank slightly below the center line 
of the shaft. A water seal is provided by waste pipe 
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connected with the overflow troughs and maintains 
the water level in the latter lower than that of the 
water in the tank. 

The cooling tower comprises a vertical cylindrical 
vessel having a conical top with a shaft bearing at 
the apex, and a conical bottom having a stuffing box 
at the apex to form a gas chamber having an inlet and 
an outlet pipe. In lieu of columns the cylinder is 
extended to the ground level to form a dust-tight 
inclosure for the operating mechanism. 

A vertical shaft is centrally extended from a thrust 
bearing at the ground level through the gas chamber 
to a bearing at the top. On the shaft are arranged, 
at suitable distances, a number of circular perfo- 
rated baffle plates. Above these, arranged in series, 
are circular perforated baffle plates fitted with nozzles 


e 








\e é 
% - F 
% - & 
: 4 ’ 
Vee : A 
s =\\ . 
/ SS 
(A 
/ = 
j ‘\ 
fr 
/ ~ 
¢c oluma | ™ At Cc « mb 
iba 
\ = } 
A es 
aN 
Half Plan f o~72>— ©, Half Section 
& os t % % 
w a Ban S % 
\ : Ce a es 
' , ¥ Ll 
‘ “ ' _) 
: 
| 
{ 
} 
i 
‘ r) f 
. ; 
| ty ‘I . ; Ze) 
‘ ly = 
on 
fc, 
+ 
VZN@ % 
PO 
%, 
A : 
Jf 
/ 
7 "a 
waa 
FIG. 2. COMBINED PRIMARY DUST CATCHER AND HEATER 


METALLURGICAL AND CHEMICAL ENGINEERING 


VoL. XVII, No. 10 


similar to, and arranged on the shaft in the same 
manner as those in the primary scrubber. 

Spray pipes are arranged to produce showers of 
water between the baffles. A sleeve is attached to the 
stuffing box casting and encircles the shaft for a suit- 
able distance; slightly above it is an umbrella at- 
tached to the shaft, both combining to protect the 
shaft from dirt collecting at the bottom of the cone. 

The scrubber and cooling tower shafts are con- 
nected up to take power from the same driver. 

In operation the highly heated gas from the dust 
catcher passes through the flues of the heater at a 
greatly reduced velocity, its temperature considerably 
lowered by radiation. Entering the dust chamber 
over a large area (see arrows) the velocity of the 
gas is reduced to about 170 ft. per minute (at 400 
deg. Fahr.), thereby releasing a high percentage of 
dust. The twice dry-cleaned gas then passes, via the 
inverted elbows, to the primary scrubber and the boil- 
ers in about the proportion of one-third and two- 
thirds respectively. The portion of gas passing to 
the primary scrubber is broken up into a large num- 
ber of small jets by its passage through the nozzles; 
a portion of the dust is deposited on the wet surface 
of the first baffle. Passing through the nozzles of the 
first baffle the gas jets impinge on the wet blank 
surfaces of the second baffle, which surfaces are 
directly opposite the nozzles. The velocity of the gas 
passing through the nozzles is practically undimin- 
ished, since the sum of the areas of the nozzles above 
the water level is but slightly greater than the area 
of the inlet pipe. Dust is deposited on each baffle in 
succession in this way, the process being repeated 
as many times as desired and being determined by the 
number of baffle plates used. Spray pipes between the 
baffles furnish cooling water in finely divided form. 
thereby further increasing the efficiency of the cleaner 
by scrubbing and cooling the gases as they pass be 
tween the baffles. 

The dust deposited upon the baffles is constant} 
removed by their rotary passage through the water in 
the tank, so that they constantly present a fresh) 
washed surface for the gas to impinge against and 
the baffles are kept cool and wet during their transit 
through the gas chamber (at 20 r.p.m. no part of the 
baffle is in contact with the gas longer than 11% sec.). 
The nozzles have a bucket-like effect in lifting the 
water into the gas chamber, thus aiding in cleaning 
and cooling the gas as well as the surfaces of the 
baffle plates. The water in the tank is constant)) 
agitated by the passage of the baffles therethrough 
and this prevents the accumulation of floating dirt 
at the water level which might tend to adhere to the 
baffle plates and prevent their efficient operation. The 
scum is carried off with the overflow by drain pipes 
connected with troughs arranged at the ends and in- 
side the tank at the water level. 

The water is admitted to the tank below the water 
level, and to the gas chamber through pipes con- 
nected with a settling tank arranged above the scrub- 
ber to receive the waste water from the cooling tower. 
The supply is thus made to do double duty. 

From the scrubber the gas passes to the cooling 
tower, where it is brought in close contact with suc- 
cessive showers of water between the perforated baf- 
fles. Channeling is prevented by the perforations and 
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the spiral-like motion created by the revolving baffles. 
Cleaned, cooled but wet, the gas then passes through 
the series of baffles with nozzles. Its velocity is ac- 
celerated in passing through the nozzles, causing the 
mechanically carried moisture to be deposited on the 
baffles in like manner performec in the scrubber. The 
water and dirt deposited on all the baffles will be 
thrown to the walls of the cylinder by centrifugal 
force and washed down between the cylinder and the 
periphery of the baffles to the drain pipe leading to 
the gas-tight settling tank, whence the water flows to 
the scrubber for second service. 

The cooling tower is self-cleaning. Leaving the 
cooling tower the clean, dry, cold gas enters the first 
pass in the heating chamber where it expands and 
moves slowly down, entering the second pass at the 
bottom, thence up and down and up through the sec- 
ond, third and fourth passes respectively, gathering 
in transit the radiated heat from the hot gases pass- 
ing down through the flues. On reaching the top of 
the fourth pass it enters the central pipe and gathers 
more heat from the elbow and pipe in the dust cham- 
ber. The clean, dry, hot gas now passes to the brick- 
lined stove main ready to ignite on reaching the 
burners. 

The pipe connecting the cooling tower and the 
heater should be insulated to prevent condensation 
during cold weather. 

Fig. 2 of the illustrations shows another method 
of preheating the cleaned gas, wherein the primary 
dust catcher and heater are combined in one vessel. 

It consists of the usual form of dust catcher, but 
of ample dimensions to permit a series of large pipes 
to be circuitously arranged inside the cylinder shell 
for the passage of the cleaned gas. In lieu of return 
or U bends to form a continuous passage through the 
series of pipes, chambers at the upper and lower ends 
of the pipes are formed by header plates attached to 
the cylinder shell and to rings attached to the dome 
and bottom cone, with baffles spaced to connect the 
pipes for continuous passage. The chambers serve 
to economize space and to mix the gas currents of 
different degrees of temperature to produce a uniform 
temperature at the outlet pipe. The bottom chambers 
are provided with hand holes for cleaning if necessary. 

The passage of gas is shown by the arrows. As 
the ratio of the gas passing through the dust catcher 
to that passing through the heating pipes is nearly 
5 to 1, the temperature of the cleaned gas will be 
raised far above its initial temperature, and ignite 
at the stove burners. 

A funnel-shaped extension of the down-comer pipe 
directs the gas toward the heating pipes. Attached 
to it is a ring of suitable width to divert the heavier 
materials, during a slip, from the ring forming the 
gas chambers arranged around the base of the cone 
bottom. 

Four outlets are provided in the dome to prevent 
channelling. One will be connected with the scrub- 
ber, and three to merge into one pipe leading to the 
boilers. 

As the dust catcher is of large diameter the flow 
of gas will be very slow, based on 45,000 cu. ft. gas 
per minute, and at 400 deg. Fahr. T. T. it will be 
about 220 ft. per minute leaving the funnel, and about 
120 ft. per minute for the up-flow. Under these con- 
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ditions the gas would be much cleaner than that from 
the usual dust catcher and perhaps sufficiently clean 
for the boilers. But if further cleaning is desired it 
would better be run through a Mullen gas washer, 
since the sensible heat will be retained and the expense 
of operation is practically nil. 

The cylinder shell of the dust catcher has a 4!.-in, 
brick lining. 

The size of both types of heaters is based on 45,000 
cu. ft. gas per minute, 30,000 cu. ft. for the boilers 


and 15,000 cu. ft. for the stoves. 
229 Front St., 
New York City 


A Modified Aluminum Welding Process 


A new aluminum solder for which excellent results 
are claimed has been developed and placed on the market 
by the Alumunite Manufacturing Co., of 427 Fourth 
Avenue, New York City. It is intended as a substitute 
for the electric and acetylene-welding processes. and the 
undesirable features of many aluminum solders are 
stated to have been overcome. Lessened cost and sim- 
plicity of application are also claimed. Also the ab- 
sence of high temperatures as alumunite requires only 
350 deg. Fahr. 

It contains no lead or antimony; the main ingredi- 
ents being aluminum, tin and zinc, and its tensile 
strength on lap and butt joints is from 8500 to 12,500 
lb. per sq. in. Repairs are stated to remain permanent 
and not to disintegrate. 





American Made Pyrometer Protection Tubes 


After a long period of experimentation in the produc- 
tion of porcelain pyrometer protection tubes, Charles 
Engelhard, 30 Church St., New York, has developed a 
ware to take the place of the formerly imported Mar- 
quardt porcelain. The ware is called Impervite and a 
description of it is given as follows by the manufac- 
turer: 

The body of the two tubes, i.e., Impervite and Mar- 
quardt, is practically identical, having almost exactly 
the same coefficient of expansion, the same mechanical! 
strength, the same porosity, and both absolutely with- 
out effect upon platinum wire under high temperatures, 
The fusing point of the body has not been accurately de- 
termined, but it is above 3500 deg. F. 

The glaze of the Impervite tube is of a different 
nature than Marquardt, being harder after it is ma- 
tured, and having a softening point more than 100 deg. 
C. above the softening point of the Marquardt glaze. 
This glaze is thoroughly impervious when uniformly 
applied, and strongly resistant to fluxing action. It pos- 
sesses a further decided advantage in that it does not 
become as sticky at high temperatures above its soften- 
ing point, as does the Marquardt giaze, as a result of 
which it does not so readily adhere to an outside pro- 
tecting tube when heated above the softening point, 
and then allowed to cool below the softening point. 

The body and glaze as used in Impervite tubes, lend 
themselves to other porcelain ware. 

Not only the accuracy, but the life of the thermo. 
couples very much depends upon the ability of the pro- 
tecting tubes to exclude all gases, and to stand up both 
physically and mechanically under the furnace con- 
ditions in which they are installed. 
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It is now becoming common practice not only to pro- 
tect thermo-couples of the platinum-rhodium and plati- 
num-iridium group with this type of tube, but also 
the thermo-couples known as “base metal” thermo- 
couples, it having been found that the accuracy and life 
of base metal thermo-couples, when so protected, are 
very materially improved. 

Book Reviews 
Empirical Formulas. By Theodore R. Running. Oc- 
tavo (15 x 22.5 em.), 146 pages, 52 diagrams. 
Price, $1.40 net. New York: John Wiley & Sons, 
Inc. London: Chapman & Hall, Limited. 

This volume is No. 19 of the Mathematical Mono- 
graphs edited by Mansfield Merriman and Robert S. 
Woodward. It is intended to assist engineers to find 
formulas to fit their observations, so as to facilitate 
engineering calculations and to get exact interpola- 
tions. The first five chapters deal with simple tests to 
be applied to a set of data to determine if they can be 
represented by certain simple types of equations; an- 
other chapter deals with the method of least squares; 
another with formulas for interpolation; another with 
approximate formulas for areas, volumes, moments of 
inertia, etc. The idea throughout is to help the engi- 
neer to simple working formulas representing his data, 
rather than any exact development of formulas repre- 
senting natural laws. Every experimental and prac- 
ticing engineer may find help in such a discussion. 
The treatment is sufficiently elementary to be within 
the capabilities of anyone who can use the calculus. 


. . _ 


Evaporating, Condensing and Cooling Apparatus. By 
E. Hausbrand. Second English edition, translated 
from the second revised German edition by A. C. 
Wright, B.Sc. Octavo (22 x 14 ecm.), xxiii+, 401 
pages, 21 illustrations. Price $5 (12/6) net. Lon- 
don: Scott, Greenwood & Son. 

An engineering compendium covering the quantita- 
tive calculation of the constants and efficiency of such 
apparatus. Although a little ponderous, and going into 
unnecessarily minute detail at places, yet it is thor- 
ough, clear and conscientious. The treatment is on 
the basic laws of physics, and is largely mathematical. 
There is a minimum of merely descriptive matter. 
The only defect is that the translators did not intro- 
duce some more recent data on heat transmission, radi- 
ation, etc., which has appeared since the German edi- 
tion was revised, sixteen years ago. Numerous calcu- 
lated-out examples give relief to the theoretical treat- 
ment and render the work very practical and easy to 
apply. It is a good whetstone for chemical and me- 
chanical engineers to sharpen their wits upon. 


t . + 


The Principles of Iron Founding. By Dr. Richard 
Moldenke. Octavo (15 x 23 cm.), x + 517 pages, 
45 illustrations; price $4.00 net. New York, Mc- 
Graw-Hill Book Company, Inc.; London, Hill Pub- 
lishing Company, Ltd. 


This is a true compendium of a life-time experience. . 


The author, the genial and indefatigable secretary of 
the American Foundrymen’s Association for many 
years, is here at his best. He narrates his experiences 
and systematically courses through his subject matter 
from planning the foundry to selling its products as 


if performing a labor of love and without writing a 
dull or a dry paragraph. Strictly speaking, it is more 
human and intuitive than accurately scientific, but the 
latter quality can be left to those other writers who 
are always accurate and never interesting. By an un- 
fortunate slip, the data given on the thermo-physics of 
iron on pages 109 to 112, are the B.t.u. per kilogram 
and not per pound; they need to be divided by 2.2 to be 
correct. This is but a small blemish, however, on a 
very readable and valuable book. 


* 7” * 


Analysis of Copper. By George L. Heath. 292 pages. 
Price $3.00. New York: McGraw-Hill Book Com- 
pany, Inc. 

This book very acceptably fills its place among others 
for use in industrial laboratories. The methods given 
are those of which industrial practice has fully demon- 
strated the merit. Unnecessary details have been 
omitted though sufficient guidance is given in the sev- 
eral schemes. 

Exception might be taken to the author’s conclusion 
concerning the reliability of the scheme for arsenic and 
antimony there given. Any scheme that is accurate 
must be reliable; and in this particular instance ex- 
perience has shown that the scheme is as reliable as it 
is accurate, presuming that the directions given are 
closely followed. This latter is true of any analytical 
scheme. 

Mention might well have been made of the use of 
gauze cathodes in the assay of copper by electrolysis 
By their use the length of time of deposition is ma- 
terially shortened and the use of mechanical stirrers 
is obviated; for by using an increased current in con- 
junction with the gauze cathode sufficient agitation of 
the solution is obtained by the more rapid evolution of 
gas from the electrolyte. 

The practical usage of a book of this nature is de 
termined largely by its indexing. In this case the au- 
thor has done his work well and the various schemes are 
thus rendered more accessible to the chemist who is fol- 
lowing the methods. 


Personal 


Mr. Frank Wharton Brooke, formerly metallurgist 
of Crowleys, Detroit, and at the Ludlam Steel Works, 
and Mr. G. W. Ketter, who has just finished the erect 
ing and installation of ten 6-ton furnaces at the Brit- 
ish Forgings, Ltd., Toronto, Ont., have joined the staff 
of the Electric Furnace Construction Co. at Phila- 
delphia. 

Mr. Charles F. Hall, formerly structural and 
mechanical engineer of Armour & Co., has joined the 
staff of the Booth-Hall Co., 565 West Washington 
Street, Chicago, Ill., manufacturers of electric stce! 
furnaces, in the capacity of production manager. 

Mr. Allen Hoffer, superintendent of the blast fur- 
naces for Worth Brothers Company, Coatesville, !a., 
has resigned, effective Nov. 15, to become associated 
with the Cliffs Iron Company, Cleveland, Ohio, in the 
capacity of superintendent. 

Mr. Richard K. Meade, consulting chemical and 10 
dustrial engineer, of Baltimore, Md., announces that 
he has formed a partnership with Mr. Howard ©. 
Tompkins, one of his associates, under the name of 
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Richard K. Meade & Co. Mr. Tompkins is a graduate 
of Cornell University (1903) with the degree of civil 
engineer and has had many years’ experience in the 
design and construction of cement, lime, plaster ad 
chemical plants; in steel and reinforced concrete 
work and in general industrial engineering. 


Mr. R. J. Morgan, formerly with the Midvale Steel 
and Ordnance Company, has been appointed super- 
visor of sales of the American Steel Export Company, 
New York. Mr. Morgan prior to his connections with 
the Midvale Steel & Ordnance Company, spent thir- 
teen years with the Carnegie Steel Company. 

Prof. Horace B. Patton, who served a period of 
twenty-four years as professor of geology and mineral- 
ogy at the Colorado School of Mines, announces that 
he has opened an office at Golden, Col., for the prac- 
tice of his profession as consulting and field geologist. 
Special attention will be paid to oil and gas and to 
metalliferous deposits. 

Mr. W. O. Renkin, who for some years past has been 
chief engineer with the A. M. Byers Company of 
Pittsburgh, has resigned from that company to act 
in the capacity of manager of the engineering depart- 
ment of the Quigley Furnace Specialties Company, 26 
Cortlandt Street, New York, N. Y., who specialize in 
powdered coal installations. Previous to going with 
the A. M. Byers Company Mr. Renwin spent some years 
as resident engineer in charge of the organization 
and construction of the works and town of Sakchi, 
Bengal, India, for the Tata Iron & Steel Company. 


Of the members of the instructing staff of the de- 
partment of chemistry at the Massachusetts Institute 
of Technology, Professors W. H. Walker and J. F. 
Norris, Dr. F. H. Smyth and Mr. R. E. Wilson are on 
leave of absence, and Prof. W. K. Lewis devotes only 
part of his time to the institute during the present 
year. All these men are actively engaged on gas- 
defense problems, and are holding responsible po- 
sitions in the organization which is dealing with 
these problems at Washington and elsewhere. Prof. 
A. A. Noyes spends a part of his time at Washington, 
in connection with the work of the National Research 
Council and the Nitrate Committee. Professors Mulli- 
ken, Spear and Mueller have also been engaged at the 
institute on investigations relating to gas-defense. 
Professors F. J. Moore and H. P. Talbot gave, during 
& portion of the summer: courses of instruction to 
students who were expecting to apply for commissions 
in the Reserve Officers’ Training Corps. 


CURRENT MARKET REPORTS 


The Iron and Steel Market 

A third batch of set prices was announced at Wash- 
ington, Nov. 5, practically completing the price fixing 
for the iron and steel producing industry. Summar- 
izing, the set prices, with the dates of announcement, 
are as follows: 

Sept. 24: Lake Superior iron ore, the 1917 schedule, 
subject to readjustment in the event of the Lake rate 
departing from $1, making Mesabi non-Bessemer at 
Lake Erie dock $5.05; pig iron, $33 for basic and foun- 
dry; bars, 2.90¢.; shapes, 3c.; plates, 3.25c. 

Oct. 11: Billets, 4 x 4 and larger, $47.50; small 
billets, $51; slabs, $50; wire rods, $57; grooved skelp, 





2.90c.; universal, 3.15c.; sheared, 3.25c.; shell steel 
rounds gothic billets, etc., 3 to 5-in., 3.25c.; up 5-in., 
3.50c.; to 10-in., 3.75¢.; over 10-in., 4c. 

Nov. 5: Sheets, black, 28 gage, 5c.; blue annealed, 
10 gage, 4.25c.; galvanized, 28 gage, 6.25c.; tin plate, 
$7.25 for 100-lb. cokes; pipe, 51 per cent card basing 
discount, equal to 52, 5 and 21% off list on 34 to 3-in.; 
plain wire, 3.25c. 

With the co-operation of the American Iron and Stee! 
Institute, using committees of substantially the same 
personnel as resigned as subsidiary to the Advisory 
Commission on account of the menace of the Pomerene 
amendment to the Lever act, details, differentials, etc., 
are being worked out. Pig iron is set at $33 f.o.b. 
furnace, all districts, for No. 2 foundry and basic, 
malleable at $33.50, Bessemer at $36.30, low phos- 
phorus, copper-bearing, $50; no copper, $53. No. 2 
foundry is 1.75 to 2.25 per cent silicon. 

Billets, sheet bars and slabs are f.o.b. Pittsburgh 
or Youngstown. Rods, shell steel and skelp are f.o.b. 
Pittsburgh, and wire, sheets, tin plates and pipe will 
probably be the same. Merchant bars, shapes and plates 
are f.o.b. Pittsburgh or Chicago, this being quite an 
innovation. 

The furnace-coke price was set at $6 by President 
Wilson, the price being announced Sept. 24. This was 
under authority of the Lever act, despite the quibble 
of a few coke operators to the contrary. 

All the prices are on the principle of “one price for 
all,” the Government, its Allies, and the general pub- 
lic. This means that the producers make such sales 
of war material as the Government desires them to 
make, while as to the public they sell at will; but if 
they sell, at not above the set prices. 

Producers are carrying out the agreement, for it is 
an agreement, except in the case of coke, in spirit as 
well as in letter. They do not sell to the public when 
they cannot make the deliveries desired, and in the 
main they are indisposed to make sales for far for- 
ward delivery, using as one reason the proviso of 
the Government that the set prices are subject to 
revision Jan. 1 or later. Producers are endeavoring, 
as usual, to take care of regular customers, and are 
as a rule, indisposed to sell to chance buyers not regu- 
lar customers, one reason being that the inquirer may 
have a contract with another producer at a price higher 
than the set price. 


In the case of pig iron there has been a broader 
market, with more activity than for weeks preceding 
the price setting. For instance, Messrs. W. P. Snyder 
& Company have for years compiled monthly a Besse- 
mer and a basic pig-iron average, weighted according 
to tonnages 1000 tons and over, of all valley iron sold. 
The computation for October shows precisely the set 
prices, $36.30 for Bessemer and $33 for basic, and the 
tonnage entering the computations was fully 100,000 
tons, or more than in any of the three months pre- 
ceding. This showing indicates a willingness on the 
part of producers to transact business, and does not 
indicate that pig iron is not scarce, for it is as scarce, 
physically, as it was. There is not enough pig iron 
to operate all the steel-making facilities at capacity, 
capacity being estimated at 49,000,000 tons of ingots, 
with 5,000,000 tons under construction, and produc- 
tion 44,000,000 tons. 
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In unfinished steel the market movement is very 
light, there being merely occasional sales of odd lots 
arising in course of mill operation. 

In finished steel products there is a light movement, 
but there is more or less trading in all commodities. 


OPEN MARKET AND SET MARKET 


The transition from an open market into the set 
market occurred quite differently in the various prod- 
ucts. In bars, shapes and plates a great drop was 
represented in the act of price setting, particularly as 
the open market existing had been made upon rela* 
tively early deliveries at what would be “premiums” 
if there had been a well-defined market for late deliv- 
eries, which was not the case. In billets, which had 
reached $95 to $100 in June, there was a very narrow 
market for a few weeks preceding the price fixing, with 
occasional offerings at lower and lower prices down to 
$60. In wire there had been the anomaly of the Ameri- 
can Steel & Wire Company adhering to its prices first 
made last March, based on $3.20 for nails, while the 
independents had advanced to $3.40 and then to $4. 
Just prior to the price announcement the American 
company had advanced its prices from 3.15c. to 3.25c. 
on plain wire and from $3.20 to $3.50 on nails. The 
National Tube Company and Republic Iron & Steel 
Company occupied the unique position that with re- 
spect to pipe their official prices were below those 
set by the Government. They were adhering to their 
55 per cent list of April 2, allotting their tonnage to 
regular customers while other mills had advanced 
May 1 to a 49 per cent list, and La Belle, Wheeling 
Steel & Iron, and Jones & Laughlin had advanced un- 
der date of June 25 to a 42 per cent list, and one that 
carried advances generally of 10 to 15 points on sizes 
other than base. Thus the 51 per cent prescribed list 
represented an advance for two producers and declines 
for others. The set price is regarded as too low 
for detached mills, if they must pay the set prices for 
skelp, and skelp mills may make concessions to regular 
customers. 

Except for plates, sheets had scored the greatest ad- 
vance, reaching 8c. to 9c. in June, and holding that 
level fairly well until early in October. Then a decline 
began, developing into a break. The set prices were 
given to the newspapers on the evening of Nov. 5, be- 
coming known to the trade the next morning. A week 
before some sheets were available at 5.50c., if not at 
5.25c., while on Nov. 5 there were some exceptional 
offerings of black sheets at 5c., the price just to be 
announced. The sheet mills had driven the situation 
too hard a few months earlier, and some of them were 
almost bare of orders. 


PRODUCTION AND CONSUMPTION 


Based on a 44,000,000-ton ingot rate, finished rolled 
steel is being produced at the rate of about 33,000,000 
tons. Last year’s production was 30,500,000 tons, di- 
rect and indirect exports leaving close to 24,000,000 
tons for purely domestic consumption. The total war 
requirements are variously estimated at 10,000,000 to 
15,000,000 tons, the uncertainty being not as to what 
it would be well to consume, but as to the fabricating 
or manufacturing capacity that can be marshaled to 
convert steel mills products into ships, munitions, etc., 
and as to the rolling capacity for certain products, par- 
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ticularly plates. Presumably there will be practically 
no exports to neutrals unless all other requirements 
are satisfied. There may be left for ordinary domes- 
tic consumption almost as much steel as was absorbed 
in 1916, while it is a question, at any rate unless the 
railroads can become liberal buyers, whether so much 
steel can be absorbed in a commercial way when the 
country is at war. The desire to consume may be re- 
duced, and likewise the ability to consume, through 
labor shortage, lack of adequate transportation facili 
ties, and shortage of certain descriptions of rolled steel, 
as well as other raw materials. 


Non-Ferrous Metal Market 

Friday, Nov. 9.—The markets have been quiet. Cop 
per is unchanged at the price fixed by the Government 
Tin is scarce and considerably higher. Lead has ad 
vanced and the market appears strong. Spelter is weak 
and lower. Antimony has also declined. Silver is 
slightly higher. 

Copper.—The general prevailing belief that sales of 
copper should not be made at higher than 23.50 cents 
is stopping considerable business and causing consider- 
able copper to be held which might be offered for re 
sale and which in some quarters is badly needed. Hold- 
ers cannot afford to sell at 23.50 cents copper which the) 
purchased at a higher price. 

Tin.—Straits tin is nominally quoted at 70.00 cents 
spot. Some Banca tin and English Lamb & Flagg has 
been offered at 66.50. There is a considerable shortage 
of tin in this country, and while the statistics show no 
real shortage throughout the world, the stocks in this 
country are low owing to the stringent shipping situa 
tion. 

Lead.—Lead was advanced on Nov. 7 by the trust 
from 6.00 to 6.25 cents. Good business is reported 
lately from both Government and private interests and 
the market is strong. Independents are asking 6.25-6.50 
spot. Futures up to December are no lower. 


Spelter.—Little interest has been shown and the mar 
ket is week. Prompt spelter is quoted at 7.67'» New 
York and up to 7.80 for futures. The Government wil! 
require enormous quantities of high-grade spelter for 
shells, estimated at 100,000,000 lb. per year, and this 
quantity is liable to increase. The price on this ma- 
terial may be fixed by the Government. 


OTHER METALS 


Antimony, Chinese and Japanese, pound 
Aluminium, No. 1 Virgin, 98-99 per cent, pound 0.36 
Magnesium, metallic, pound 2.00 
Nickel, electrolytic, pound 

Cobalt, pound 
Cadmium, pound 
Quicksilver, flask, 
Silver, ounce 


California 10 


Platinum, pure, ounce 10 
Palladium, ounce . 11 


Chemical Market 

Coal Tar Products.—The general position of these 
markets shows somewhat of an improvement over the 
past few weeks. Phenol, toluol and naphthaline !ook 
particularly strong, and difficulty is generally experi- 
enced in locating real offers. . 

Benzol.—_No material improvement in this market 
is noted and supplies exceed the demand owing to the 


fact that the export movement is more or less sus 
pended. 
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small and moderate quantities and it is thought prob- 
able that a general demand for large lots would result 
in a material advance in this market. There are, how- 
ever, only a limited number of producers in this field. 

Aniline Oil.—This product is one which requires a 
license for export, and in consequence does not show 
any marked improvement. Stocks are rather large in 
some quarters and the situation is rather disappoint- 
ing from a manufacturing viewpoint. 

Benzoate of Soda.—A very firm situation exists and 
the demand for this product exceeds the supply. 

Toluol.—The general demand has improved consid- 
erably, but supplies continue scarce, however. the 
greater part of the production is going into the manu- 
facture of explosives. 

Naphthalene.—A rather firm market continues to 
prevail, stocks, however, are light and difficult to obtain 
while manufacturers are not inclined to quote for fu- 
ture delivery. 

Phenol.—This production has been well sold up over 
the first half of the coming year, and it is noted that 
the market is becoming exceedingly strong due to the 
difficulty in securing the material. 

Dinitrophenol.—A better request for this product has 
been noted for a while past, and prices asked seem to 
be firmer. 

Metanitranilene.—This product is being made by a 
few manufacturers, and at present spot supplies do not 
appear to be available. 

Monochlorbenzol.—Supplies of this material seem to 
be quite ample; however, there does not appear to be 
much movement into consuming channels. 

Heavy Chemicals.—There is an extreme quietness 
noted in the chemical market and somewhat of a reduc- 
tion in all products which come under this heading is 
noticeable. These conditions are no doubt attributable 

the difficulties experienced in securing permits for 
export. 

Caustic Soda.—This market was practically neglected 
but during the past few days a rather persistent inquiry 
occurred. This resulted in the forming of prices, and 
buyers found very little real material offered. As 1918 
approaches, the price is growing firmer and the firms 
n a position to quote are holding to high prices. 

Soda Ash.—There has been a pronounced flurry in 
soda ash during the two weeks under review and the 
narket has been subject to material recovery. Offers 

f real material are much restricted, particularly ship- 
ment from the works, which are not selling at a very 
high figure. 

Bleaching Powder.—Bleach continues neglected and 
prices seem to be at a low level. No transactions of 

ny importance have been noted for some time past. 

Cyanides.—The position of this market has firmed 
p somewhat over the past week, although stocks are 
1ite scarce and but little are available. 

Bichromate of Soda.—Prices named for this product 
are at rather a low level, and tendency to decline is 
noted. 

Bichromate of Potash.—Very little change is noted 
‘in the past few weeks, and, if anything, prices are not 
juite as firm. 

Saccharine—A decidedly upward turn is noted in 
this market, and considerable material is said to have 
changed hands for export. 
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Beta Naphthol.—A fairly steady demand is noted for 
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Chlorates.—There is very little change noted in this 
situation either in the potash or soda, and prices range 
about the same. 

Copper Sulphate.—A very firm and steady market is 
noted and most producers are quoting at the higher 
level. 

Acids.—The acid situation continues stronger than 
ever, and prices for all grades have advanced particu- 
larly for nitric, muriatic and sulphuric acids. Oleum 
is very scarce, and at present difficult to obtain. The 
present high freight rates and cost of laid-down sul- 
phur ore brings the cost of pyrites almost up to the 
value of brimstone acid. In consequence of this there 
is very little difference between brimstone and pyrites 
prices at the present time. 


General Chemicals 


VHOLESALE PRICES IN NEW YORK MARKET, NO 8, 1917 
Acetic anhydride lb. 1 90 2 00 
Acetone, drums Ib. 36 ee “St 
Acid, acetic, 28 per cent Ib. 7 06 9 
Acetic, 56 per cent : Ib. 114 - 12% 
Acetic, glacial, 99'4 per cent, carboys : Ib 3hl6 37 : 
Boric, crystals . Ib 13 13% 
Citric, crystals lb 71 72 ‘ 
Hydrochloric, C.P lt 08 | os 
Hydrochloric, 20 deg Ib. 02 % 02% 
Hydrochloric, C.P., cone., 22 deg lb. 02'4 on 
Hydrofluoric, 30 per cent, in barrels Ib. 06% said 
Lactic, 44 per cent val Ib 15% 16% 
Lactic, 22 per cent... , Ib 06% pat, 
Nitric. 36 deg.. _S ers : . Ib 07! 07% 
Nitric, 42 deg. . ee Ib 09% 10 
Oxalic, crystals Ib 15 16 
Phosphoric, 47 per cent-50 per cent Ib Of . 
Picric , EE ers Ib 75 + 85 
Pyrogallic, resublimed Kant ot ‘ — | 3. 00 3.10 
Sulphuric, 60 deg cahvwiahh Otani ..ton : ». OO 30.00 
Sulphuric, 66 deg - ..ton 36.00 40.00 
Sulphuric, oleum (Fuming), tank cars...... ton 50.00 55.00 
Tannic, U. 8. P., bulk aa , Ib, 1.25 — a 
Tartaric, crystals Sune eetiss inte Ib 77 2 9 
Tungstic, per Ib. of W Ib 1 80 -- 1 90 
Alcohol. sug'r cave. 188 proof gal. ». 20 5 40 
Alcohol, wood, 95 per cent aa ‘ .gal. 1.20 1,22 
Alcohol, denatured, 180 proof... : ’ . gal. S4 +H 
Alum, ammonia lump ere eae Ib. 04 - 04 4 
Alum, chrome ammonium , senboen’ ; Ib. 18 - 19 
Alum, chrome potassium sake _ Ib. 24 25 
Alum, chrome sodium aan abana Patani Ib. 12 3 13 
Alum, potash lump nee s Siailainih shins aka oan 0834 09 
Aluminium sulphate, technical... ee aih Ib. 0249 03% 
Aluminium sulphate, iron free : cian ince ii lb. 03} 6 04 
Ammonia aqua, 26 deg. carboys Sian edieda Ib. 16% 17 
Ammonium carbonate. . veer = * 2. lo 12 4 
Ammonium nitrate ‘a ‘a : Ib. 20— 22 
Ammonium, sulphate domestic en , b. _OTk— 7 15 
Amyl acetate : ; : ; gal. 5.25 - § 40 
Arsenic, white phadhetébuoes Ib. 16 — 16 4 
Arsenic, red nies eeee Ib, _ .65 = -70 
Barium carbonate, 99 per cent.... ton 70.00 = seuss 
Barium c«rborate 97-98 per cent ‘ ton 65.00 - 67.00 
Barium chloride ‘ wins ton 70.00 — 80.00 
Barium sulphate (Blanc Fixe, powder) PRESETS lb. .03'44— .05 
Barium nitrate ; ieee pes Ib. .08'4— 11% 
Barium peroxide, basis 70 per cent... - Ib 27 - 27 
Bleaching powder, 35 per cent chlorine. : Ib, .014— 01% 
Borax, crystals, sacks... oes senile .. Ib. 07 ly _.07% 
Brimstone, crude. - ‘ _— , ..ton 60.00 65 00 
ot meng technical....... , Janae 65 : 70 
Calcium, acetate, crude..... ore 06 - .06% 
; ‘alcium, carbide ey * O8 4— : .09 
Calcium chloride, 70-75 per cent, fused, lump : ton 36.00 - 38.00 
Calcium peroxide. , nd wk we err 60 1.70 
Calcium phosphate. ..... pebdabeet aera ee .30 - 31 
acc caw bankds ceusees ats ey . Tare 
Carbon bisulphide nik beeen 07 07% 
Carbon tetrachloride, drums , iseae Ib, 16 -16% 
Caustic potash, 88-92 per cent Teer Ib. R2be 85 : 
Caustic soda, 76 per cent... ene : Ib. 08 bs O84 
Chlorine, cee. . “ irate enh eariiale Ib. 15 .18 
Cobalt oxide. _ Pee See 1.50 
Copperas... . cewaen eskeas , = * 01 M4 01% 
Copper carbonate....... ai wlece pea Ib. 30 . 
CN GIN 5.6460 sc0s wecasscnsewes _— Ib 75 78 
Copper sulphate, 99 per | cent, large crystals... Ib. 0965 .0975 
Cream of tartar, crystals ‘habeebucceneeen Ib 55 .60 
Epsom salt, bags a hit lia hi ectnsiahceioed aes die elds Ib .03% 04 
Formaldehyde, 40 per ee eS ~ * .17% 18 
Glauber's salt aie ab chetnnnen os fF .80 
i Pe en. cavedaetesoaanaeewn Ib. 70 71 
lint cntadeanetaieeeewes sone” Cae 3.55 
Iron oxide eee TTT eee ere eT eee Tree ae” 13 15 
Lead, acetate, white crystals................065. Ib. 17% .19 
ee oe eee Ree ie ate  — 16 .19 
Lead nitrate PRE PSPs PE RE <n 17%— .18 
SEE ee ee ee Ib. 09 l4— 11% 
EER SE en ee Ib 1.50 2.00 
Manganese dioxide, U. 8S. P...............-00: .48 - 55 
Magnesium carbonate, tech..............00eseeeees Ib. .10 - ll 
PEED GEN, GED. nen ceccevccessocecececevsnces Ad. .144— 
as wc ha On ee a GeeEREeUNSwhees Cae ce Ib. 1144— 
NE EE sold, 1.70 — 
I: SEs 6b6d40005000e0n ens ees es ieee oe - 2 











gral 


gran 





1 on market price of silver. 


Silver cyanide, base 
ilver nitrate 

Soda ash, 58 per cent. light, flat 
Soda ash, 58 per cent, dense, flat 
Sodium acetate 

Sodium benzoate 

s bicarbonate, domesti 
bicarbonate, English 
Sodium bichromate 

Sodium bisulphite, powd 
Sodium chlorate 

Sodium cyanide 

Sodium fluoride, commercial 
Sodium hyposulphite 
Sodium nitrate, 95 
Sodium nitrite 
Sodium peroxide 
Sodium phosphate 
Sodium prussiate 


Sodium silicate 


odiun 


Sodium 


yellow 

yuid 

30 per cent crystals 
ium sulphide, 60 per cent, fused 
Sodium sulphite 
Strontium nitrate 
Sulphur chloride 
Sulphur dioxide, 


Sodium sulphide, 





in cylinders 





Zine oxide, American process XX 


He pure, water white 
Beng 1,607 ce 
loluol pure wate white 
Xvlol, 7 water white 
Solvent naphtha, water whit 
Solvent naphtha, cr hea 
(‘ry mote 2 ‘ t 
Dip oil, 20 per 
Pitel arious grades 
(arbolic acid, cr 15-97 per cent 
sy a “Dp 
(a a le, 25 per 


Aipha na 
Alpha naphthylamin 


\ T ’ xtra 
Aniline salt 

Anthracer 80 per cent 
Benzaldehyade 

Benzidine, base 
Benzidine, sulphate 


Benzotic acid 

Bensyl chloride 

Beta naphthol benzoat« 
Beta napht! sublimed 
Beta naphtl al 
Dichlor ben 
Diethvlanili 
Dinitro benz 
Dinitrochlorbenzol 
Dinitronaphthaline 
Dinitrot I 
Dinitropher 
Dimethylanil 
Diphenylamine 
H-acid 
Metaphenyle nediamine 
Monochlorbenzol 
Naphthalene, flake 
Naphthalene, balis 
Naphthionie acid, crude 
Naphthylamin-di-sulfonic acid 
Nitro naphthaline 

Nitro toluol 
Ortho-amidophen 
Ortho-toluidine 
Orth-nitro-toluol 
Para-amidophenol, base 
Para-amido-phenol, H. Cl 
Paranitraniline 
Para-nitro-toluol 
Paraphenylenediamine 

Para toluidine 

Phenol, U. 8 

Resorcin, technical 

Resorcin, pure 

Salicylic acid 





Salol 

Sulphanilic acid . 
Tolidin seeseeee 
loluidine-mixture oe seece 
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Pennsylvania bbl 3.50 
Corning, Ohio bbl 2.60 
Somerset, Ky bbl. 2.40 
Wooster, Ohio bbl. 2.38 — 
Indiana bbl 1.98 - 
Illinois : . bbl 2.12 
Oklahoma and Kansas.. : .. bbL 2.00 
Caddo, La., light bbl 2.00 
Corsicana, Tex., light bbl 2.00 . 
California bbl. Ss — 1.32 
Gulf Coast bbl 1.00— 
Fuel Oil 
New York gal 1049 
Pittsburgh gal 07! 10 
Oklahoma- Kans bbl 70 1.55 
Texas bbl 1.60 
Los Ange les bbl 1.45 
San Francisco bbl 1.45 
Gasoline (Wholesale 
New York gal 24 
Boston gal 25 
Pittsburgh gal 4 
Chicago gal 21 
Oklahoma gal 23 
San Francisco gal 20 
Lubricants 
Black, reduced, 29 gravity, 25-30 cold test gal 13'— 14 
Cylinder, light gal i — 26 
Cylinder, dark gal is — 19 
Paraffine, high viscosity gal 29 4— 30 
Paraffine, .903 sp. gr gal r1k4g— 22 
Paraffine, .865 sp. gr gal 1844— 19 
Flotation Oils 
(Prices at New York unless otherwise stated) 
Pine cil, crude, f.o.b. Florida gal 44 
Pine oil, steam distilled, sp. gr. 0.925-0.940 gal “) 
Pine oil, destructively distilled gal 13 53 
Pine-tar oil, sp. gr. 1.025-1.035 gal 30 
Pine-tar oil, double refined, sp. gr. 0.965-0.990 gal 5 
Pine oil, light, sp. gr. 0.950, tank cars, f.o.b. works.... gal i7 
Pine oil, heavy, sp. gr. 1.025, tank cars, f.o.b. works.. gal 26 
Pine tar, thin, sp. gr. 1.060-1.080 gal $2 
lurpentine, crude, sp. gr. 0.980-1.000 gal 40 
Hardwood oil, f.o.b. Michigan, sp. gr. 0.960-0.990 gal 21 
Hardwood oil, f.o.b. Michigan, sp. gr. 1.06-1.08 gal 19 
W ood creosote, ref, f.o.b. Florida ga 0 
Vegetable and Other Oils 
China wood oil Ib. 22 2 
ed oil, cruce gal 1.30 
|, raw, cars gal 1.13 lt 
i rude gal 1.38 
first rur ga : 
fourth ru ga 
Soya bean oil, Manchuria lf 
rurpentine, spirits val 4 
Miscellaneous Materials 
Barytes, floated, white, foreign ton 40.00 4). OK 
Barytes, floated, white, domestic ton 30.00 16.00 
Beeswax, white pure a) 64 
Carnauba wax, flor ] 62 
Casei | 22 34 
Chalk, light, precipitate Englist t 
Feldspar t 8.00 12. 
Fuller's earth, powdered 100 1.00 1.™ 
(iz erite rude, Drow ( 7 
Ozokerite, Ame« ar ed, white 75 1. Of 
Red lead, dr arloads 10 1! 
Rosin, 280 Ib Seese bbl 6 85 
soapstor t 10.00 12.5 
Ta Ame A white ton 15.00 18.00 
White lead ry It oo 1¢ 
Refractories, Etc. 
F.0O.B. Works 
Chrome brick net ton Nominal 
Chrome cement, Greciar net ton Nominal! 
Clay brick Ist quality fireciay per 1000 50.00 5. OO 
Clay brick, second quality per 1000 35.00 40. OK 
Magnesite, raw ton 30.00 - 35. Of 
Magnesite, calcined ton 40.00 5.00 
Magnesite, Grecian, dead burned net ton 85.00 90. O 
Magnesia brick, Grecian, 9x4'4x2! net ton 135.00 140. Of 
Silica brick per 1000 50.00 0.00 
7 
Ferroalloys 
Ferrocarbontitaniun 15-18 per cent, carloads, f.o.b 
Niagara Falls, N. Y ton 160.00 - 
Ferrochromium, per Ib. of Cr Ib 35 ; 
Ferromanganese, domestic, delivered ton 275.00 
Ferromanganese, English ton 325.00 
Ferromolybdenum, per lb. of Mo Ib 400 - 4.4 
Ferrosilicon, 75 per cent, f.o.b. N. Y ton 230.00 260. 
Ferrosilicon, 50 per cent, carloads, del., Pittsburgh ton 200.00 — 250. 
Ferrosilicon, 50 per cent, contract ton 100.00 — 150.00 
Ferrotungsten, 75-85 per cent, f.o.b. Pittsburgh Ib 240 — 2.& 
Ferrouranium, f.o.b. works, per lb. of | Ib 7.00 7.5 
Ferrovanadium, f.o.b. works Ib 3.25 5 
Ores and Semi-finished Products 
Antimony ore, per unit 1 60 1.7 
Chrome ore, 48 per cent minimum, f.o.b. Cal., per unit ton w 
Manganese ore, 48 per cent and over, per unit. ton 1.2 
Manganese ore, chemical ton $100.0 
Molybdenite, per lb. of MoS, y : Ib. 2.2 
Tungsten, Scheelite, per unit of WO, ton 26.00 — 27 
Tungsten, Wolframite, per unit of WO, ton 25.00 - 26. 
Uranium oxide, 96%. . . Ib. 3.25 ~ 3. 
Vanadium Pentoxide, 99°% Ib. 10 


Pyrites, foreign 


unit 16— 


Pyrites, domestic eas here unit .11 
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New Co 4 manufacture tools and machinery Incor- 
, mpanies porators are: John, Richard and L. De- 
; : ” Vogel, Paterson. 
: The AERO "HOTOGRAPHY COMPANY ew ah . . —_ . : 
4 York Capital, $25,900 To maunfacturse PHE EUGENE DikTzGEN Company, Dove 


Del. Capital, $3,500,000. To manufacture 


ameras and photographic supplies for us¢ . “ . 

m airplanes Incorporators are: R J upplies for draftsmen, artists, etc 
Pomeroy, R. R. Appleby and W. P. Ham he Economy ELectTric COMPANY. Nor 
mond, 52 Broadway folk, Va Capital, $50,000 To manufac 


ture electrical supplies Incorporators E 


The : 0 OTOR ‘oO ANY ril- 
Th ALLENTOWN Moron COMPANY, Wil R. and Charles A. Page, Norfolk 


n gton, Del. Capital, $100,000 To manu- 


facture automobiles and motors Incor _The Epe_ LABoratorigs, INnc., Newark 
porators Franklin L. M. E. and L. F. WN. J. Capital, $50,000. To operate chem 
Mettler, Wilmington ical laboratories Incorporators are Mil 


a . ) Ss. Cre y y ar : te an 
The ALUMINUM SoLDER MANuFactuRING ‘'@"_E. Crawley, Edward H. Schwartz and 


CoMPANY, New Castle. Pa Capital, $25,- Homer D. Smith, Newark. 

000. To manufacture aluminum solder The JosepH Evias Company, INc., Bor 
Incorporators Frank E. Alborn, Andrew ough of Queens, N. Y Capital, $300,000 
Knittel and J. V. Cunningham, New Castle. TO manufacture glass specialties Incor- 


porators are John G. Griffin, Norman S$ 


The AMALGAMATED ANILINE’ Dye Com- (f etz and T. Joffe. New York 
, PO!C\ULZ & . » ave "K 


PANY, New York Nominal capital, $5,000 


To manufacture chemicals. dves and kin _ The EMPIRE ELECTRIC STEEL CORPORATION 
dred products Incorporators are Law- New York Capital $500,000 Incor- 
rence A. Sherwood, Alfred Jaretzki, Jr, Porators are Eric Pusinelli, George R 
ind Stoddard M. Stevens, Jr.. 627 West One Hamilton and E. H. Rapp, New York 
Hundred and F e Stree rew Y 7. , * 
- ‘ ind Fifteenth Street, Ne yl York The FAILING-EASTABROOKS COMPANY 
The AMERICAN AIRCRAFT COMPANY, Inc., Albany, N. Y Capital, $5,000 To 
Dover Del Capital, $500,000 To manu- manufacture chemicals, et< Incorporators 
facture aeroplanes and other aircraft In- are Frank D. Estabrooks, John P. Fail- 
cor ri M. M. Clancy, C. M. Egner ing and E. H. Vandura, Albans 
ind C. L. Rimlinger, Wilmington 1. , . : . 
A iming or c The FARBEN-FABRIKEN OF ELRBERFELD 
The AMERK AN A R CRAFT Arms Com COMPANY, New York Capital, $100,000 
. Dover, Dx Capital, $500,000. To To manufacture dyestuffs and kindred 
manufacture firearms for use on aircraft products Incorporators are G. A. Reiss. 
The A MERICAN-CANADIAN RESOURCES W. F. and T. M. McDermott, 15 Dey Street, 
‘ MPANY, Dover Del Capital $2,000,000 New York 
n facture engines and machinery of The FARMERS MACHINE & CHEMICAL Com 
p k nds _Jnecorporat rs are (George PANY Rochester, N. Y¥ Capital, $100,000 
Stiegler, William F O'Keefe and M To manufacture machinery and chemic 
n, Wilmington Incorporators: J. N. Marshall. W. Ss. M 
e AMERICAN Putty & PaIntT CoMPANY Kinney and S. G. H. Covell, Rochester 
Cry, N. J Capital, $125,000 To The FeinpeL & Pasquier CHOMICAL Cor 
‘ “ putt paint a kindred PORATION, New York Capital. $10,000. To 
t ncorporators and R R ’ nufacture hemical ‘ Ir = 
b 1 ‘ e chemicals ete ncorporator 
\ nd Morris Alexander, Jersey City re E. FE. Feindel and M Pas _ oa 
AMERICAN R ING M COMPAN’ West Twenty-fourth Street. New York 
ae a yy ae et The Fiveuity Tire & Reerer Compan 
\ Capita 1,000, 04 To oper Jersey City, N. J. Capital, $5,000. 17 
ind rolling mitts manufacture rubber tire ind kindre« 
APEX PULVERIZING M S COMPANY cialties. Incorporator tichard Kramer 
| ! N y Capital, $10,000 Incor Clason Point, L. I James I Meltzer and 
I tors are A. T. and C. A. Beach and F. ©. Sheehan, New York 
H. F. Kleinfeldt, 220 Broadway M. GoTrresMAN & Company, Inc., Nev 
\ CHEMICA COMPANY Nev York Capital, $650,000 To operate puly 
\ Nominal capital, $5,000 To manu paper and jute mills Incorporators “ 
‘ p ind ed product In Schwartzn in, M. Brenner and E. M. Souza 
re: J. N. and E. Goetshoft 111 Broadway 
\. Radtzky S20 6~Prospect Avenue The GRANT HAMMONI Arms Corpé 
| : TION, New York Capital, $1,000,000 T 
ATLAS Wes NG COMPANY Eliza manufacture firearms Incorporators s 
N. J Capital. 3 nnn . B. Howard, George V. Reill: und Arthur 
‘ To manufac . “ aa . : : 
t tented cutting nd welding torch W Britton, 65 Cedar Street, New Yorl 
) rator are John Grouss, Clarence The Hepp CHEMICAL ComPaNyY. Hoboker 
I r Walter W von Todenwart! N J Capital $15,000 To manufacture 
I het ind Charles Ackerman, Brook chemicals and kindred product Incor 
j porators: Wil m S. Drieser Milt Hart 
B MO ENAMEL ComMPANY, Glouce 1 Harry Ruff, Chicago, I 
te t N J Capital, $100,000 To TI HercevLes STORAGE BATTER) or 
m ture bitumo enamel. Incorporators PANY, West New York, N. J Capita $0) 
I J Shinr Hugh V Ramsay and = #00 To manufacture storage batteries 
I Breckenridge, Gloucester City Incorporators are \. J. Wiencke, A. J 
BLACK Rock TRON MINING COMPANY Ellis, and M. Wiencke, all of North Bet 
J T’a Capital $20 000 To en rer 
gat i general ror mining bus T “ The Hr SPECIALTY COMPANY Dover 
Ir rators are Frederick K. Sheesley. Del Capital, $100,000 To manufactur 
J William A Perry Pittsburgh specialties made of iron. brass. etc 
( - “es * E. E. Cramer and CHARLES H. HvutskInG, INc., New York 
Munson, Dover, Del Capital, $3200.000 To manufacture chem 
, BuUsuwick CorK Company. RBrook- icals and kindred products Incorporators 
ty . ¥ Nominal capital, $5,000 To ire: G. P., Cc. F., and C. L. Huisking, 14 
, ire cork. Incorporators: N. Ver- Lincoln Road, Brooklyn, N. Y 
€ r } y . . » ~ ’ y on * 
\ Ww F. Betts, 1105 Nostrand The ImMperiat Tire & RupReR COMPANY 
; Philadelphia, Pa Capital, $200,000 To 
. a. ork Service CorRPORATION, INc.. manufacture rubber goods TIncorporators 
: rk Capital, $50 000 To manu are I. S. Shubert. H. Nelson and V. T 
_ hemicals, dves and kindred prod Casson. all of Philadelphia 
Se} ' ‘aan G. | Gibbon, H. L The IMPROVED RurpreR CoMPANY. INC 
Ste and . Tr. Fenlon, 55 Liberty Ravonne N. J Capital, $100,000 To 
- manufacture rubber products of various 
a. NNEcTIcUT Brass & MANuFActTUR- kinds. Incorporators: A. A. de Bonneville, 
84 ¢ ANY, Wilmington, Del. Capital tavonne: E. M, Snell. New York, and Al 
a To manufacture brass goods of fred S. Perry, Fairfield, Conn 
ari ki 2 . . ~ = 
Mas inds, Incorporators M M The INDEPENDENT MANUFACTURING Com- 


~ “y Wilmington, and C. M. Egner. Elk- PANY, Carlstadt, N. J. Capital. $26.000. To 
manufacture paper, chemicals oils. etc 


Pr Ln ‘ONTINENTAL CONSTRUCTION Cor- JIncorporators are: John T. Mulhall, H 

To. N. Dover, Del Capital, $100,000. Beam, and J. M. Beam, Jersey City. 

kinds @°ture railway supplies of various The INTERNATIONAL DYMALKON PROCESS 
T CORPORATION, New York Capital, $500,- 
‘he DeVoce, MacHINe & WeLpInc Com- 000. To manufacture silicon and alumi- 


PANY, Paterson, N. J Capital, $25,000. To num, and engage in a general foundry and 
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machine business Incorporator J \ 
Poulin. E. O. Anderson, and P. A. Stilwell 

Ss Fort Washington Avenue, New York 

The J. B. D. RuspBer CoMPpany, Arling 
ton, N. J. Capital, $50,000 To manufac 
ture rubber goods, chemicals, etc Incor- 
porators: B. A. Dave, Alfred G. Berg, and 
James H. Robertson, all of Arlington 

The E. J. KERNS MANUFACTURING COM- 
, Newark, N. J. Capital, $50,000 
To manufacture aeroplanes. Incorpora- 
tors are: Edward J. and Francis J. Kerns, 
and James F. Kelly, Newark. 

The Kincs County IRON & FOUNDRY 
COMPANY, Brooklyn, N. Y Capital, $200,- 
Hoe Incorporators are: C. S. Woodman, 
T. ‘Ee. Hodgskin, and J. Friedman, 20 Nas- 
sau Street, New York. 

KUTTROFF, PICKHARDT & COMPANY, New 
York Capital, $200,000. To manufacture 
chemicals, dyes, and kindred products. In- 
corporators are: C. Pickhardt and A. and F 
Kutroff, 128 Duane Street. 


The LEIGHTON-MCMULLIN COMPANY, 
inc., Philadelphia, Pa. Capital, $50,000 
To manufacture paints, etc William C 


MeMullin, treasurer. 

The LiBertTy CARBON COMPANY, Maytown, 

Capital, $100,000 To manufacture 

carbon black. Incorporators are: W. R 
Fowkes, J. A. Wetherell, and S. J. McCon 
nell, all of Clarksburg, W. Va 

The MInerva LABORATORIES, INCc., Chi- 
cago, lll Capital, $30,000 To manufac- 
ture chemicals and allied products. Incor- 
porators: William H. Schlezer, Carl W 
Winkler, and G. Van Schanck, all of Chi- 
cage 

The MouNTAIN PAPER COMPANY, New 
York Nominal capital, $5,000 To manu- 
facture paper Incorporators are: C. § 
Hunter, L. Lowenstein, and P. Bernstein 
220 Audubon Avenue, New York 

The Mount Joy MAGNESIA COMPANY 
Mount Joy, Pa Capital, $150.000 Prin- 

al incorporator: O. G. Longnecker. 

The NEMA CHEMICAL LABORATORY, New 
York Capital, $100,000 To manufacture 


hemicals and kindred products Incor- 

rators L. Scelfo, C. S. Streva, and E 
Sivelli, 165 Broadway, New York 

The Niasco CHEMICAL COMPANY, Hobo 
ken, N. J Capital, $250,000 To manu- 
facture chemica Incorporators: H. J 
Camby, R. E. Hetzel, and P. Frankenhoff, 
Hoboker 

The OXxFror FounNpRY & MACHINE Com- 

NY Oxford, N. J Capital $50,000 To 

ifacture iron and steel products In- 

porators are William A. Bartley, Ox 
ord Howard lL. Coas, West Orange and 
Ber rd Brady, Lake Hopatcong, N 

The OX CHEMICAL COMPANY, Niagara 
| ! N. ¥ Capital, $10,000 To manu- 
facture hemica and kindred products 
Tre porators Leon W. Gibson, Rollin A 
(‘har ! ne \ B. Smitl Niagar 
ka . 

The Paquet WINDOW GLASS MACHINE 
‘ ANY, Jeannette, Pa Capital, $10,000 
To manufacture machinery for producing 
window glass Robert Hordis, treasurer 
The PATENT VULCANITE tOOFING CoM 

NY Dover, Del Capital, $5,000,000 T« 


ufacture patent roofing material 

The PERRAULT PAPER PrRopucts Com- 

NY, Dover, Del Capital, $40.000 TT: 

inufacture paper products Incorpora 
tors: Jesse H. Perrault, Albert H. Schnoo 
ind William H. Marcus 

The PHENOL CHEMICAL COMPANY Ch 
ago, Ill. Capital, $2,500 To manufacture 
chemicals Incorporators are L. C. Bar- 
ron, William A. Bither, and E. W. Weiss, al 
of Chicago 

The PIGMENT PRODUCT CORPORATION, New 
York Capital, $25.000 To manufacture 
hemicals, colors, etc Incorporators A 
Blackburne, J. M. Herzberg, and W. L 
Tucker, 141 Broadway, New York 

The POCAHONTAS GRAPHITE COMPANY, 
Cullman, Ala. Capital, $200,000 To 
manufacture graphite, iron and steel prod- 
uct Incorporators: W. L. Shumate, Jr., 
H. FE. MeCormack, A. P. Smith, and George 
H. Parker, Cullman 

The RED Devi. MANUFACTURING CoMm- 
PANY, St. Louis, Mo. Capital, $100.000. To 
manufacture Red Devil Carbon Remover 
Incorporators: B. E. Bollinger, Clay y 
Herbst and L. O. Honig, St. Louis 

The RtiversipE IRON & METAL COMPANY, 
Paterson, N. J. Capital, $10,000. To man- 
ufacture iron and steel Incorporators: S 
and A. Seager, and A. Beaver, Paterson 

The RuBBER INSULATED METALS CORPORA- 
TION, Wilmington, Del. Capital, $500,000. 
To manufacture electrical, chemical, and 
metallurgical preparations and surfaces for 
insulated wires, etc. 

The SALEM FELTEX COMPANY, Salem, N. 
J. Capital, $750,000. To manufacture lino- 
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eum Incorporators: Neil L. Campbell magneto parts, grinders, motor and gen Kansas 
Walter S. Shields, and Kenneth Campbell erator brushes, etc 
Salem SAN DIEGO.—tThe United States Ship- INDEPENDENCE.—The Carter Oil Com- 
The SCHOELLNER & HorBacn MANUFAC- building Company, recently organized, will pany is said to be planning for the con- 
rURING COMPANY, Newark, N. J. Capital, operaté a works for the manufacture ol truction of a large refinery and is con- 
$125.000 To manufacture chemicals and airplanes in connection with its new ship idering sites for the plant in Augusta or 
lied products Incorporators John building plant to be erected on the tide Ii] Dorado. The company has leased large 
Schoellner, K. A. Horback, and J. Prow- lands A site for the plant has been ac- areas of land in Cowley, Greenwood and 
Newark quired Butler Counties during the past few 
F. Scnorettrie, Inc., Philadelphia, Pa SAN FRANCISCO.—The California Fer months, and is planning for extensive de- 
Capita $200,000 To manufacture paper tilizer Works, Evans Avenue, between Lane velopment of the propertic rhe capital 
xe W. C. Schoettle, treasurer ind Mendell Streets, are having plans pre has been increased from $50,000 to $4,360, 
. . pared for the rebuilding of their plant 5S!0. Headquarters of the company are at 
The SouTH JERSEY FOUNDRY COMPANY, which was entirely destroyed by fire re rulsa, Okla 
Camden, N. J. Capital, $250,000 To man- cently at a loss of $256,000 A 
eens me —- one ee x 4 STOCKTON The National Paper Prod Kentucky 


icts Company has had plans prepared for ' wes —_— 
the construction of a large new paper mill NICHOLASVILLE The plant and busi 


The U. & J. CARBURETER COMPANY, Chi- jpn the western part of the city. The plant "!e5S of the Central Pigment Company ha 
cago, | Capital, $250,000 To manu will cost approximately $1,000,000 M : been acquired by new interests, who are 


ind J F. Suttor Camden 


facture carburetors, et Incorporators: J Higgins is president: A. E. Mandel is man planning to specialize for the present ir 
W. Johnson, Frank A. Urwan, and George’ aver the production of barytes and fluorspar and 
| Brannat Chicago : WHITTIER . Reems meer eae and twe- it a later date to handle other product 
rhe UNION (¢ ARBIDE & CARBON CORPORA tory chemistry building, about 75 x 156 ft., a fad 
ION, Niagara Falls, N. Y Active capital, will be erected at Whittier College, con- Louisiana 
$15,000,000 Incorporators M. T. Herrick tract for which has been awarded to 
Cc. G. K. Billings, and C,. A. Coffin, 120 (George A. Daniels, Pasadena, at a price of KENNER.—tThe Dixie Steel Corporation 
Broadway, New York $25,211 ha acquired a site of 2o acres of land in 
The Victoria IRON WorKS, Northamp Kenner, near New Orleans, and is planning 
ton, Mass Capital, $10,000 To manufac Connecticut for the erection of a new steel plant. Cor 
ture machinery Incorporators: D. Edward struction of the new works will be started 
Hennessy, Holyoke; Richard H. Dickson BRIDGEPORT The Ravbest« Com immediately, and it is planned to give en 
Holyoke, and F. Hennessy, Holyok« pany specializing in the manufacture of ployment to about 300 hands for initial 
The WESTERN PoTasH & CHEMICAL Com- automobile brake lining, has filed plans for Operation rhis will be the first rolling 
ANY, Lap., Los Angeles, Cal Capital, the construction of a new plant on East mill in this section of the country 
$100,000 To manufacture potash, chem- Main Street, Stratford, Conn. The struc NEW ORLEANS.—The Union Seed & 
icals, and kindred products Incorporators ture will be one story, about 90 x 180 ft., Fertilizer Company is planning to increase 
A. Kausek, John L. Prince, E. Oppenhauser, ind will cost $50,000 Contract for erec- the capacity of its plant to 40 tons of sul 
M. B tender, L. Miller, John T. Cave, tion has been awarded phuriec acid daily by the construction of 
Joseph Rosenblum and Stewart Silliman, all PLAINVILLE The Trumbull Electric mew additions to its sulphuric acid works 
of Los Angeles Company, manufacturer of electrical sup- ®t 4 cost of approximately $125,000 
plies, is making rapid progress in the con NEW ORLEANS A new sulphuric acid 
struction of a new three-story and base- plant with daily capacity of 60 tons, is be- 
‘ ° . ment addition to its plant, about 50 x 100 ing planned by Swift & Company, Chicago 
Construction and Operation ft When completed, the structure will cost lll., at its local plant. The new works are 
about $50,000 estimated to cost about $250,000. The com- 
Alabama pany is also planning for the construction 
Delaware of a large addition to its local fertilizer 
BESSEMER Rapid progress is being manufacturing plant. 
made in the rebuilding of the Little Bell NEW CASTLE The Wilmington Fibre 
furnace of the Tennessee Coal, Iron & Rail- Specialties Company has awarded a con- Maryland 
road Company at Robertstown, and the tract for extensive improvements and al- 
company is planning to inaugurate opera- terations in its boiler house and pumping BALTIMORE The Porcelain Ename! & 
tions before the close of the month. The station Harry Lynch, 715 Tatnall Street, Manufacturing Company, O'Donnell Street 
furnace, which is the oldest of the company Wilmington, is the contractor. has had plans prepared for the construction 
n Bessemer, and which has not been in SOUTH WILMINGTON. — Fire on Oct. Of & new one-story addition, about 120 x 


operation for a considerable time, will be 23 destroyed two large buildings at the 220 ft., to its plant on Bayard Street. The 


de voted to the production of ferromanga- pjant of the Pyrites Company, Ltd., manu- ‘Structure is estimated to cost about $100, 


ese exclusively facturer of chemicals, etc. This plant has 990 
only been in operation for a few months BALTIMORE Plans for the erection of 
Arizona The loss is estimated at about $100,000 1 new three-story machine shop, about 115 
The destroyed structures will be immedi- x 180 fet, on Ramsay Street, have been 
KINGMAN The Union Basin Mining ately rebuilt. filed by Bartlett, Hayward & Company 
Company is planning for the immediate re- WILMINGTON.—A portion of the plant Scott and Hambure Streets Contract for 
building of its mill and plant at Golconda, of Cahill & Company. Second and French Construction has been awarded to Morrow 
recently destroyed by fire at a loss of Streets, was destroyed by fire on Noy, 2, Brothers, Fidelity Building, Baltimore 
$250,000 with loss estimated at $250,000. The com- BALTIMORE.—tThe Baltimore Dry Docks 
+ Be ° pany specializes in the manufacture of au- & Shipbuilding Company has had plans pre- 
( alifornia tomobiles and carriages pared for the erection of six one-story, brick 
MARTINEZ. —The Butters electrolytic and ccncrete shop buildings at its plant 
zinc plant at Martinez is starting opera- Florida 
tions. R. W. French of this city is in Massachusetts 
charge of the installation of machinery and TAMPA The Florida Brewing Company 
ipparatus Great Western Power service is having plans prepared for the remodel- HOLYOKE The Deane Steam Tl'ump 
is being extended into the properties, where ing of its entire plant for the establishment Works, 37 Appleton Street, is buildir a 
enormous quantities of electric power will of a sugar refinery, the company proposing new one-story brick and steel addition to 
be consumed in reducing ore. to discontinue its regular manufacture. its plant, about 150 x 165 ft., to cost $50,- 
SAN FRANCISCO -The Beckman & New machinery will be installed for hand- 600. The Casper Ranger Construction Com- 
Linden Engineering Corporation have ling about 100 tons of sugar daily. S. V. M. pany, Bond and Appleton Streets, Holyoke, 
started the construction of a chemical Ybor is manager has the contract for erection 
plant on San Francisco Bay for the manu SOMERVILLE - The American ibe 
facture of strontium hydrate, strontium Illinois Works has awarded a contract for the yn- 
carbonate strontium eo blane fixe ‘e truction of a one-story addition t its 
(precipitated barium sulphate), barium . “AQ - - ~ vhs 
chloride, barium carbonate, barium nitrate ' — vamos - meses & et a , : : > * ‘ 
ae - pany, Twenty-eighth Street and Albany SOUTH BOSTON F E. Atteau & 
and barium peroxide Mr. Linden states Avenue. are making rapid p — h . ates . > f ch inale ve 
that the new plant will be able to supply nue, § king rapid progress in the Company, manufacturers of chemicals, na : 
the trade in January construction of a new addition to their awarded a contract for the constructi 0 
nee: ee plant on the line of the Illinois Northern a new reinforced-concrete plant, two story, 
BAKERSFIELD Fire recently com- failroad. The structure, which will cost about 65 x 170 ft. The Turner Constru:tion 
pletely destroyed the refinery of the Union about $40,000, is to provide for increased Company. 242 Madison Avenue, New wk 
Oil Company in the Kern River flelds, near capacity The company manufactures in is the contractor 
Bakersfield, with total loss estimated at dustrial chemicals. 
$225,000 The plant will be immediately _ CHICAGO The Inter-Ocean Refining Michigan 
: Company, 440 South Michigan Avenue, has 
FRESNO The Pacific Gas & Electric had plans prepared for the construction of DETROIT The Ford Motor Company 
Company is making rapid progress in the a new plant on Joliet Road and West has commenced the construction of its new 
construction of its new generating plant Fifty-fourth Street, Lyons, TIL, to consist plant on the 134 acre site recently acquired 
on the West Side branch of the Southern of kiln house, wax plant, boiler room, office on the outskirts of the city. The new rks 
Pacific Railroad The machine shop has building, filter house, pumping station, will include blast furnaces for the produc- 
been entirely completed, and the main stills and auxiliary structures. tion of steel for their own use, a pla for 
building of the plant is now in course of DECATUR. — The Comet Automobile the manufacture of rubber tires, and « fe 


onstruction, | sae worms are estimated to Company, Orlando Building. has awarded a tory for the production of motor car | lies 
cost about $500,000. contract for the erection of its proposed It is estimated that when complete . th 

FILLMORE. — The Ventura Refining new two-story automobile plant, about 50 "eW buildings, including the site will 
Company has broken ground for the con- x 890 ft., and one-story building, about 150 represent an exepnditure of approxi: itely 
struction of a large refining works to x 600 ft.. to cost approximately $135.000. $20,000,000. 


specialize in_the production of wax from The M. J. Hoffman Construction Company, ECORSE —The Barnes Foundry & Manu 

crude oil. The plant is estimated to cost Rookery Garage Building, Evansville, Ind., facturing Company, Detroit, has taken bids 

$300,000. F. E. Snowden is manager is the contractor for the erection of a new one-story local 
LOS ANGELES.—wWork on the new fac- CHICAGO.—The Edward Valve & Manu. foundry, about 164 x 320 ft. 

tory. building of the Gilfillan Brothers facturing Company, 72 West Adams Street, LANSING.—The Duplex Truck Com 


Smelting & Refining Company at Eleventh will build a new one and two-story foundry pany, manufacturer of motor trucs, # 
und Wall Streets, has been completed, and at its works at East Chicago, Ind., to cost rushing to completion the two new ad 
the company has inaugurated operations about $15.000. The structure will be about ditions to its plant to increase the present 
for the manufacture of platinum pointed 90 x 150 ft capacity. The structures wfll be two story 
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x 400 ft., and 72 x 305 ft., and are ex 
pected to be ready for occupancy before 
the close of the month, providing about 
100,000 sq. ft. of additional manufacturing 
pace G Ww Hewitt is secretary anc 
treasurer 

MUSKEGON The Advance Brass Man- 
ifacturing Company, recently incorporated 
with a capital of $25,000, has acquired the 
pbuilding formerly occupied by the Racine 
Boat Manufacturing Company, and is plan- 
ning to inaugurate operations at an early 
date Alex. G. Wilson, Chicago, IIL, is the 
general manage! of the new company 


Minnesota 


HIBBING The Town Couacil has 
awarded a contract for the erection of a 
new coal-gas plant for municipal service 
to The American Gas Construction Com 
pany, Newton, lowa, at a price of $192,800 


Missouri 


MIAMI rhe Big Lead & Zinc Company 
s planning for the immediate construction 
of a new concentrating plant on property 
recently acquired about four miles north 
of th's city The company has been carry 
ing on experimental drilling for some time, 
and the ore deposits are said to have thor 
oughly proved up 

NORTH ST LOUIS The &t Louis 
Malleable Casting Company has acquired 
three and one-half acres of property ad- 
joining its two-acre site on North Conduit 
Avenue, and is planning the erection of 
additions to more than double its present 
capacity The new buildings will include 
an addition to its malleable plant, which 
ncorporates the gray iron department, the 


erection of a new steel foundry with a 
daily capacity of 50 tons, and the construc 
tion of a small forging and brass shop 


The new works will give employment to 
700 additional hands 


Montana 


BAKER Work has been commenced on 
the initial unit of the new plant to be 
erected by the Gas Products Company just 
east of the city. which will be devoted to 
the manufacture of carbon black The 
new works will include the erection of nine 
additional buildings, the entire plant to 
represent an investment of about $1,000, 
0nn It is expected that the initial unit 
will be completed before the first of the 
year Fred Engstrom of Smithburg 
W. Va., is superintendent 

WHITEHALL.—-The Amalgamated Sugar 
Company is planning for the erection of a 
large local sugar refinery to cost about 
$1.200,000 It is expected that foundations 
will be ready before the cold weather 
sets in 


Nebraska 


ANTIOCH The Western Potash Com- 
pany has commenced the construction of a 
large new plant at Artioch, near Alliance, 
for the manufacture of potash 


New Jersey 


\MDEN Fire recently destroyed a 
portion of the plant of the Waverly Chem- 
cal Company, Sixth and Everett Streets, 
manufacturer of chemicals, with loss esti- 
mated at $20,000, principally in ma- 
chinery The fire started in the department 
used for the manufacture of phenolph- 


thalein 
_ JERSEY CITY.—The National Air Cell 
Covering Company foot of Henderson 


Street, had plans made for the erection of 
a new one-story and basement reinforced 
concrete addition to its plant, about 60 x 
305 feet. John T. Rowland, Jr., 100 Sip 
Avenue, Jersey City, is the architect 

; NEWARK.—The Tuskaloid Company, 310 
East Twenty-second Street, New York, had 
plans prepared for the construction of a 
hew local factory, one-story, about 100 x 
200 feet, at Sussex Avenue and Dey Street, 
to cost about $10,000. Walter Pryor, 119 
Sussex Street, Newark, is engineer. The 
company specializes in the manufacture of 
celluloid novelties 

NEWARK.—The Columbus Crystal Com- 
pany, Avenue R, has taken out a building 
Permit for the construction of a new one- 
Story addition to its plant, about 50 x 185 
feet, to cost about $20,000, to provide for 
increased capacity. 

NEWARK.—Work has been commenced 
= the proposed new plant of the United 
ler & Pigment Company to be located in 
svergreen Avenue. The works will include 
the construction of a three-story brick 
fapufacturing building, about 70 x 200 
eet. and a one-story power house, about 


‘5 x 90 feet. The structures will cost 
ubout $65,000. 

NEWARK The John H Meyer Tire 
buck Company, 708 Frelinghuysen Avenue, 
has taken out a building permit for the 
erection of a new two-story brick addition 
to its plant, to cost about $12,700 

NEWARK The Wallington Leather 
Manufacturing Company, 42 Kent Street, is 
having plans prepared for the construction 
of a new plant on Frelinghuysen Avenue to 
consist of an initial two-story building, 
about 50 x 150 feet, with smaller building 
to be used as a power plant, about 48 x 
115 feet Estimated cost of the structures 
is $40,000 The company is planning to 
erect a larger building in the near future 
with increased capacity for the power 
plant the entire works to cost about 
$150,000. 

RAHWAY Merck & Company, Lincoln 
Avenue, manufacturers of chemicals, have 
awarded a contract for the construction of 
“a new one-story brick addition to their 
plant about 44 x 100 feet, to cost $12,000 
Salmond Brothers, 526 Elm Street, Arling- 
ton, are the contractors 

SOUTH GLASSBORO The Whitney 
Glass Company has completed the erection 
of its new glass plant, and is planning to 
inaugurate operations at an early date 
The new works will give employment to 
ibout 600 hands for initial operations 

NEW MARKET.—The Reade Manufac 
turing Company, Hoboken, recently organ 
ized with a capital of $250,000, has ac 
quired the plant of Gabrielle & Schall, com 
prising existing works, about 125 x 310 
feet, and eleven acres of property, and wil! 
establish a refining plant for cobalt and 
nickel ores. The new owners plan to com 
mence initial operations before the close of 
the month 

WASHINGTON The Washington Por 
celain Company, recently incorporated with 
a capital of $100,000 to manufactur 
porcelain goods, is having plans prepared 
for the construction of its proposed new 
plant, to specialize in the production of 
electric porcelain specialties The Work 
will consist of three large buildings, with 
main structure one-story and basement, 4° 
x 100 feet, and connecting machine shop 
also one-story and basement, 40 x 127 feet 
Herbert W. and George Sinclair, and Frank 
I’. Gardner, all of Trenton, head the corm 
pany W. A. Kleeman. Second Nationa 
Bank Building, Trenton, is architect 


New Mexico 


DEMING.—Fire recently destroyed a 
portion of the plant of the Empire Smelt 
ing & Refining Company, with loss esti 
mated at $20,000 


New York 

NEW YORK F. Koshel and 8S. Singer 
1872 Second Avenue, have had plans pre- 
pared for the construction of a new brick 
smelter, about 20 x 97 feet, on Second Ave- 
nue near Fifteenth Street W. J. Conway 
400 Union Street, is architect 

BROOKLYN.—The Apex Chemical Com 
pany, 118 Sanford Street, manufacturer of 
chemicals, has acquired the plant of the 
Hygienic Chemical Company at FElizabeth- 
port, N. J., and will use the works to pro- 
vide for increased capacity. The property 
has a frontage of 308 feet on the Eliza- 
beth River, and was held for sale at about 
$60,000. 

BROOKLYN J. C. Wiarda Company 
27 Greenpoint Avenue, manufacturer of 
chemicals, has awarded a contract for the 
construction of a new one-story brick addi- 
tion to its plant at Huron and Oakland 
Streets, at a cost of $5,000 

LONG ISLAND CITY.—The Norma Ball 
Bearing Company, 1790 Broadway, New 
York, has acquired property on the Boule 
vard, and is said to be planning for the 
erection of a new factory. 

BINGHAMTON.—The Bayless Pulp & 
Paper Company, Philps Building, has com 
menced the erection of a new paper mill at 
Austin, Pa., to cost about $100,000 

NIAGARA FALLS.—The Niagara Falls 
Gas & Electric Light Company is planning 
for the immediate erection of a new gas 
plant; and the extension of its mains 
throughout the city to provide for increased 
capacity. 

NIAGARA FALLS.—The Niagara Alkali 
Company, Buffalo Avenue and_ Union 
Street, has awarded a contract for the erec- 
tion of a four-story benzol plant, about 60 
x 80 feet. The Peckham Construction Com- 
pany, Mutual Life Building, Buffalo, is the 
contractor. 

BUFFALO. — The American Radiator 
Company, 1807 Elmwood Avenue, is plan- 
ning for the construction of a brick and 
steel factory addition, to cost about $55,000 
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BUFFALO The Kelly Island Lime & 
Transport Company hud plans prepared for 
tne erection Of a new one-story lime-burn- 
ing plant, about 36 x 116 feet, to cost 
$20,000 

UTICA Ground has been broken for the 
new plant of the McCoy Lron Works, which 
will be about 100 x 400 feet, at Mortimer 
and South Streets. The new works will 
specialize in the production of tructural 
steel Headquarter tf the company are at 
Perth Amboy N 


Ohio 


CLEVELAND Fire recently destroyed 
“a portion of the plant of the Cleveland 
Akron Bag Company, with loss estimated at 
$200,000 it is said the plant will be im 
mediately rebuilt 

CLEVELANI).—-The Interstate Foundry 
Company Kast Sixty-first Street and the 
Erie Railroad, has awarded a contract for 
the construction of a new one-story foundry 
addition to its plant, about 42 x 58 feet, at 
a cost of $12,000. 

WARREN. tapid progre is being 
made in the construction of the new plant 
of the Liberty Steel Company, and it is 
plannea to commence the installation of 
new mill equipment before the first of the 
year. The company is planning to use the 
new works for the production of tinplate 
products exclusively, and expect to 
augurate operations early in February 


Oklahoma 


MIAMI The Rainbow Zim « Lead 
Company 8 rapidly pushing, to completion 
the construction of its new mill northwest 
of Quapaw New equipment will be in- 
Stalled promptly upon completion of the 
work, and the company is planning to in 
augurate operations at an early date 


in 


Oregon 


KLAMATH FALLS.—The Grants Pass 
Iron & Steel Works are planning for the 
establishment of a large local machine 
shop and toundry The new plant will be 
equipped to handle all Kinds of chilled iron, 
and make semi-steeel castings of all de- 
scription B. M. Hall and J. W. Fitzpat- 
rick head the company 


Pennsylvania 

PHILADELPHIA The Brown Instru- 
ment Co. has found it necessary to pur- 
chase a large piece of ground located on 
the south side of its factory. The property 
of this company now extends along Wayne 
Avenue from Windrim Avenue on the north 
to Roberts Avenue on the south, and will 
permit large extensions to its plant as may 
be required from time to time 

CLY.—The American Phosphorus Com- 
pany has acquired property adjoining its 
plant, and is planning for the construction 
of a new one-story addition, about 60 x 
130 feet, to provide for increased capacity 

LEWIS RUN.—The United Natural Gas 
Company is making rapid progress in the 
construction of a new gasoline plant, which 
will have a capacity of 75,000 gallons daily. 
More than 50,000,000 cubic feet of gas, 
which will be secured from the fields of 
Jefferson. Elk, McKean, Clarion ard Forest 
Counties, will be used daily in the produc- 
tion of gasoline. The cost of the new plant 
is $150,000. 

NORTH LANCASTER.—tThe Armstrong 
Cork Company, Pittsburgh, has acquired 
sixty-five local building lots on the tract of 
the Lancaster Development Cormpany, and 
is said to be planning for the erection of a 
new plant 

PHILADELPHIA -The Westmoreland 
Color & Chemical Company, Twenty-sec- 
ond Street and Allegheny Avenue, has 
awarded a contract for the erection of a 
new three-story brick addition to its plant, 
about 20 x 45 feet, to cost $25,000. Rush 
M. Whiteside & Sons, 2115 Wallace Street, 
Philadelphia, are the contractors. 

POTTSTOWN.—The Pottstown Paper 
Box Company has taken bids for the con- 
struction of a new one and two-story addi- 
tion to its plant, about 50 x 108 feet, to 
cost $8,000. 

POTTSTOWN. — The National Rubber 
Company has completed the installation of 
a large amount of new machinery in its 
plant, and the company has resumed opera- 
tions, and is planning to increase its output. 


Rhode Island 


PROVIDENCE. — The Revere Rubber 
Company has commenced the construction 
of a new one-story and basemeat addition 
to its plant, about 48 x 64 feet. The new 
structure will cost about $25,000, and pro- 
vide for increased capacity. 
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South Carolina 


CHARLESTON ‘he | 
had 


nited States Gov 
prepared for the 


ernment | 


erect 


Texas 


Hiur 


£ oil fron 

company if 
was about 
dent 


Utah 


Fire recent destroyed the 

h plant of the Mineral Products 

near Marysville, with loss esti 
ipproximate The 

1 be immed How 

“*happe 
GUNNISON 


rebuilt 


Valley Sugar 

thirty-two acres of 

a site for a new 

on the factor wil be 


/T LAKE CITY The Capital Iron & 
Company West Eighth Street re 
incorporated with a capital of $35,- 
rushing to completion work on its 

new plant, and will inaugurate operations 
before the close of the month The com 
pany will manufacture babbett metal, ingot 
opper, brass, pig lead and spelter 
SALT LAKE CITY The Utah Oil 
fining Con having plans prepared 
for the two additions to its 
plant, to comprise a wax filLering work 
1 a boiler plant, to cost $50,000 


2e- 
pany 1 
erection 


iT 


Virginia 

The National 
incorporated with a capital 
has acquired twenty-two acres 
Ivanhoe as a site for a new 
the manufacture of 
the new works have 


IVANHOE Carbide Com 
pany recently 

of $350,000, 
of land near 
plant to be devoted to 
irbide Contracts for 
iwarded 


peen 


Washington 


CENTRALIA 
Chemical 


The 


Company 


Reduction & 
incorporated 
with a capital of $500,000, has had plans 
prepared for the erection of a new coal 
briquetting plant near Tenino, to cost about 
$80.000 H. P. Scheel and William M« 
Arthur, both of Tenino, and F. M. Lane, of 
Tacoma, head the company. 


Pacific 
recently 


West Virginia 
FAIRMONT The Mononga Glass Com- 
pany manufacturer of glassware of all 
kinds, has awarded a contract for the 
struction of a new four-story addition to 
its plant, about 160 x 370 feet, to cost ap 
proximately $250.000 

HUNTINGTON.—The Lamie Chemical 
Company, recently incorporated with a cap 
tal of $50,000 to manufacture chemicals, 
has acquired the old plant of the Blue Jay 
Overall Company The company has com- 
menced the installation of equipment, and 
is planning to inaugurate operations in the 
very near future 


Wisconsin 


MILWAUKEE The 
Company has acquired a site of 
three acres for the erection of a new 
for the manufacture of agricuitural 
ments, etc The company has filed 
of an ncerease in its capitalization 
$50,000 to $300,000 for expansion 

MILWAUKEE.—The Milwaukee Forge & 
Machine Company is making rapid prog- 
ress in the construction of its new plant in 
Lake, which is being erected at a cost o 
$190.000 The works will comprise a ma- 
chine shop, 65 x 100 feet, and a forge build- 
ing, 75 x 140 feet 


Standard Steel 
twetnty- 
plant 
imple- 
notice 
from 


Financi 
al 
COLORADO FUEL & IRON CO.—The 
annual meeting of the stockholders and di- 
rectors of the Colorado Fuel & Iron Com- 
pany, held in Denver recently, was de- 
voted to consideration of the most pros- 
perous era in the history of the corporation 
is shown in the report of President J. F 
Welborn and the election of directors and 
officers 
There was but 
list, that being 
McKennan to 
meriy general 
both offices 
John D. Rockefeller, Jr 
of directors There 
York directors including John H 
Clement, Starr J. Murphy, Willard P 
Bertram Cutler and David H. Taylor 
The directors elected from Denver 
clude J. F. Welborn, Joseph Chilberg, 
Ee. Herrington, J. B. MeKennan, 8S. G 
son, Albert A. Reed and J. A. Writer 
The following officers were elected 
Welborn, president; Starr J. Murphy 
president J. Chilberg, vice-president and 
manager of sales Ss G Pierson, vice- 
president and general purchasing agent; J 
\. Writer, secretary and treasurer, and J 
B. MeKennan, vice-president and general 
manager 
The following 
mittee F 
Albert A 
Herrington 
The holdover appointive officials are E 
S. Cowdrick, assistant to the president; L 
B. Rogers and E ’ Cary, assistant 
taries A LD. Moss, assistant 
Herrington, general counsel ; 
Herrington, general attorney R. H 
attorney; R. L. Hearon, traftk 
F. H. Bentley. auditor; E. H 
ager fuel department: F. E 
ager Minnequa works 
Within the last year the 
caught up on its dividends on the 
ferred stock and is now paying a 
dend on the common stock The 
receipts from sales for the year 
30, 1917, were $40,004,886.78 
with $25,626,605.54 in the 
an increase of 56.1 per cent 
Operating expenses were $31,771,568.23 
compared with $21,280,519.74, and net earn 
ings from operation were $8,233,318.55, an 
increase of $3,887.232.75 or 89.5 per cent 
Income from sources other than oper- 
ition was $786,283.89, making a total net 
income of $9,019,602.44, compared with 
$4.971,076.68 in the previous year 
Mention is made of three increases in 
wages made during the year The re 
port concludes 
“During the six months the retirement 
plan has been in effect, thirty-eight em 
ployees have been retired on a total monthly 
tllowance of $849.60 
“Our employees show evidence of satis- 
faction with working and living conditions 
and wits wages.” 
GREAT WESTERN 
CAL A special 
er of the Great 
Company has 
the purpose of 


one change in the entire 
the advancement of J B, 
vice-president. He was for- 
manager and will now hold 


heads the 
five other 


are 


vice- 


the 
Joseph 
and 


executive com- 
Chilberg 
Cass k 


compose 
Welborn, 


Reed, S. G. Pierson 


secTe- 
treasurer 
Fred 
Hart, 
manager ; 
Weitzel, man- 
Parks, man 


Cass E 


has 
pre - 
divi- 
gToss 
ending 
com- 
previous 


company 


ELECTROCHEMI- 
meeting of the stockhold 
Western Electrochemical 
been called for Nov. 28 for 
acting on a proposition to 
increase the capital stock It is proposed 
to inerease the company's capitalization 
from $2,500,000 to $5,000,000 by increasing 
the common stock from $1,500,000, par 
value, to $2,500,000 and by increasing the 
preferred from $1,000,000 to $2,500,000 
President Mortimer Fleishhacker, in his 
letter to stockholders notifying them of the 
call for the meeting, says 
“During February last 
of an enlargement of 
burg, Cal., and were 
ng preferred stock 


you were 
our plant at 
offered the remain- 
then in the treasury, 
with certain common stock. This stock was 
all subscribed and has been issued and the 
work of this addition practically completed 
Since that time it has been deemed wise 
to build a plant for the hardening of oils, 
thus utilizing the hydrogen gas produced 
in our process which heretofore has gone to 
waste The company has also found it 
necessary to increase the capacity of the 
potassium chlorate plant 190 per cent. in 
order to take advantage of the large and 
favorable market for both of these prod- 
ucts. These increases in production make 
t necessary to secure additional working 
capital 
“That no 


notified 
Pitts- 


delay may occur, and in order 
to provide funds for the additions to the 
plant and working capital mentioned 
above, the board of directors has decided to 
offer to present stockholders (in proportion 
to their holdings of preferred and common 
stock), $375,000, par value, of the new pre- 
ferred stock, and $250,000. par value, of 
the new common, at the price of $100 a 
share for the preferred. 


LENZ APPARATUS 
stock ‘of this company 


CO.—The 


capital 
has been 


increased 


VoL. XVII, No. 10 


to $50,000, of which increased capital stock 
$35,000 have been subscribed and actually 
paid for in cash, thus giving the company 
ample working capital to conduct its busi 
profitably, according to the treasurer 
companys 


ness 


of the 


Manufacturers’ Notes 


NEW SEATTLE ASSAY The 
Assay Supply Dept. of the Stewart and 
Holmes Drug Co., has opened a new store 
and headquarters at Third Avenue South 
ind Main Street, Seattle, Wash. 

THE WELLMAN - SEAVER - MORGAN 
COMPANY of Cleveland, Ohio, has estab 
lished a Seattle office in charge of Mr 
Gilenville A. Collins The office is located 
in the L. C. Smith Building 

THE ELECTRIC FURNACE CON 
STRUCTION cCO., Finance Building, Phila 
delphia, announces the following installa 
tions of “jreaves-Etchells” electric fur 
American Radiator Co., Buffalo, N 

. second order for a_ six-ton furnace 
Stoddard Union Co., Lockport, r., one 
ton furnace; l’rimos Chemical Co., Primos 
furnace for ferro alloy 
& Sons, New Zealand, one two- 


STORE 


naces 


I’ one special 
T. Waddell 
ton furnace 

SITES FOR CHEMICAL PLANTS 
The great industrial growth about the 
metropolitan area of New York has brought 
many new concerns to this section par 
ticularly where acreage is required there 
has been a great influx to the property) 
bordering the Passaic and Hackensack 
rivers where the advantage of both railroad 
sidings and water facilities are good : 
great many large chemical concerns 
ng there recently 

A new section of 
several hundred acres has 
up at Fairview adjoining the large 
works of B. T. Babbitt & Company with a 
frontage of about 10.000 ft. on the Hacker 
sack River bordered by the West Shore and 
Erie and Susquehanna raltlroads. Messrs 
Wm. LD. Bloodgood & Co., Inc., Long Island 
City, N. Y., have been appointed the sé 
ing agents for this property 


locat 


property aggregating 
just been opened 
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New Publications 


COKING OF ILLINOIS COAL By F. K 
Ovitz Bulletin No. 138, published by the 
Bureau of Mines, Department of the I 
terior 

ABSORPTION OF METHANE AND 
OTHER GASES BY COAL. By 8S. H. Katz 
Technical Paper 147, published by the Bu 
reau of Mines, Department of the Interior 

PREPAREDNESS CENSUS OF MIN- 
ING ENGINEERS, METALLURGISTS 
AND CHEMISTS By Albert H. Fa 
Technical paper 179, published by the Bu 
reau of Mines, Department of the Inter 

SOME UNIQUE FEATURES OF ELI 
TRIC ELEVATOR CONTROL A reprint 
of a convention address by Harrisor 
Reed, engineer with the Cutler-Hammer 
Mfg. Co., delivered at the Fourth Annual 
Convention of the Elevator Manufacturers 
Association of the United States, Oct 
12, 1917, Milwaukee, Wis 

POTASH IN 1916 By Hoyt S. G 
Pages 73 to 171 of Mineral Resources 
the United States. 1916—II. publis 
Sept. 10, 1917. at the Government Print 
Office at Washington, D. C 

THORIUM MINERALS IN _ 1916 
Waldemar T. Schaller, pages 223 to 23 
Mineral Resources of the United States 
1916—IT, published Sept. 13, 1917, at 
Government Printing Office at Washing 
D. Cc. 

REFLECTING POWER OF TUNGS’ 
AND STELLITE. By W. W. Coblentz 
W. B. Emerson. Scientific Paper of the 
reau of Standards, No. 308, issued Aug 
1917 


Manufacturers’ Catalozs 


THE PREST-O-LITE COMPANY, | ‘C. 
Indianapolis, Ind., has issued a bookle of 
“Turning Waste into Profit.” devoted to the 
possibilities of reclaiming broken and rn 
machinery and metal parts for servic DY 
the oxy-acetylene process. 

THE DENVER FIRE CLAY CO., em 
ver, Col., has issued a pamphlet on C ite 
Cupels, Bulletin 200 on case crushers und 
pulverizers, samplers, sieves, mortars. °t. 
and Bulletin No. 100 on metallurgical! °lay 
goods, muffles. crucibles and scorifier: 

THE GEORGE J. HAGAN COMP 
Pittsburgh, Pa., has issued a bulleti: 
titled “Twelve Reasons Why Your ‘ 
Should Be the ‘Hagan,’” describing tl 
conveyor 


NY, 





